THE 


ELECTRICAL REVIHW. 


Vou. LII. 


JUNE 5, 1908, 


No. 1,832. 


“ELECTRICAL REVIEW.” 


Vol. Lil.) CONTENTS: June 6, 1903, (No, 1,882, 

Page 
Mr. Chamberlain’s Scheme 945 
Staseano Electric Furnace Procese 
Institution of "Blectrical Engineers . 954 
International Telegraph Dinn 955 
The Value of Units not Metered ... 087 
Reviews eee one vee 958 
The Design of Induction Coils eee eee eee eee eee 959 
Municipal Trading coo ase eee eee eee eee 960 
Business Notes 960 
The Electrification of the ‘Underground 
New Plant for Rotherham (ilustrated) oe 967 
Automatic Rail Cleaner (dllustrated) =... 
City Ni eee eee eee eee eee eee 975 
Stocks per Shares see eee see cee eee 976 
Share List of Electrical Companies OFF 
Hlectric Tramway and Railway Traffic Receipts... 978 
Metal Market.—Fluctuations in May oe ory eee ees 979 
Free Trade or —— ? 979 
Steam Pi Coverings.—II. see eee soe eee soe 980 
Conciliation in Trade Disputes ... 981 
The Insulation and Mechanical Protection of Electric Wiring 982 
The Abolition of Thunderstorms é 933 
The Prevention of Electrically- -Deposited Dast . 984 
Electricity Supply in London _... 985 
Wireless Telegraphy in the Btates (aus) (continued) 986 
South African Notes ‘se 987 
Electric Driving of Machine Tools ... ©6987 
New Patents Applied For 988 

THE 


UNIVERSAL. ELECTRICAL DIRECTORY 
1903 tition 


Price 10s. Post Free. 


8, ALABASTER, GATEHOUSE & OCO., 
4, Ludgate Hill, London, E.C. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
$0 BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OFFICE :—4, LUDGATE HILL, LONDON, E.C. 
Telegraphic Address: “ AGEEKay, Lonpon.” Code,A BC, 
Telephone No. 988 Holborn. 

ALL Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Ce. 


ADVERTISEMENT RATES_ON APPLICATION. 


BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


_ SUBSCRIPTION RATES.—In Great reat Britain, Post Free Year, 19.64. To 
“all other countries, per Y Year, £1 10s. 8 : 


BINDING.—Subscribers’ numbers bound, including case, for 4s. each volume. 
C4SES.—Cloth Cases for Binding can be had, price 2s. 6d.each ; post free 2a. 9d. 
READING CASES, to hold from One to Twenty-six Numbers Pee the veins 
is complete for Binding, can now be had from the Publishers, Price 6s., or Free 
Post (in Great Britain tain), 6s. 6d. 
FOREIGN AGENTS.— New York: D. VAN Nosraaxp, 28, Murt 


J. Borveav, 22, Rue de la Banque. 


Office, London), to be made payable | to’ 


Mr. 4, Ludgate Hill, B.C, 


MR. CHAMBERLAIN’S SCHEME. 


No one but a party politician is justified in saying that a 


political pronouncement of great import to the nation, 
formulated by responsible leaders, is put forward with the 
object of catching votes at a forthcoming election, and no 
one should be permitted to say that the fiscal policy of this 
country should necessarily continue upon lines laid down 
half a century ago. The pronouncements of a politician 
must be considered on their merits, and in these progressive 
days even the policy of a nation must change if change is 
clearly shown to be desirable. 

Mr. Chamberlain has brought into the ‘omens the 
question of Protection, not, indeed, upon its merits, but as a 
subject for inquiry. He seeks a mandate not to carry any 
plan into execution, but to devise a plan. 

Now, in that event, when we have got a mandate, which we have 
yet to get, then will be the time to producea plan. A plan in the 
sense of a definite complete scheme is absolutely impossible until we 
know a great deal into which we have still to inquire, and into which 


we cannot inquire profitably and advantageously unless we know 
we have the country behind us, Is that not common sense? 


To a somewhat similar question, though not propounded 
by the Autocrat of the House, the Autocrat of the Breakfast 
Table once replied, “ Precisely so, my dear sir . . . common 
sense as you understand it.” 

Removed as we are from influences of party politics, 


‘admiring as we do Mr. Chamberlain’s strong personality, 


and appreciating as we do, much of his able work, we are 
obliged to say that the common-sense view, as he understands 
it, is rather the view of the politician seeking votes than that 
of the statesman seeking the welfare of his country ; for he . 
demands a mandate of inquiry on vague suggestions that 
Imperial unity, individual and general prosperity will be 
promoted by the introduction of protective duties, which, in 


_ addition to supporting the worker in greater luxury, will 


provide a surplus fund from which the State will be able to 
assist his declining years with a suitable pension. The 
common-sense of the statesman would, we think, suggest that 
it is for him to satisfy himself by inquiry that a certain line 
of policy is practicable and desirable for the State, and then 
to submit it to the electors for their approval. In every 
detail, no; in broad outline, yes. 

sentiment. in this country is so strong that Mr. Chamber- 
lain’s demand will be met with a prompt refusal, but of this 
we are by no means satisfied. Considerable allowance must 
be made for the galling effect upon our manufacturers and 
traders of the number of doors closed to them, and the wide- 
openness of our own door to foreign manufactures which 
they are, or believe themselves to be, well able to 
provide, To such Mr. Chamberlain’s suggestion will be 


regarded as of definite purport and of much promisa 
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Their number is large. A yet larger number have no 
definite views, but will see no harm in inquiry. Thus Mr. 
Chamberlain’s net is of such a mesh and so far spread as to 


secure fish of differing types, and the obtaining of the - 


mandate is, to our minds, by no means an impossible event. 


_ If obtained, it will not be possible for the inquiry to be 


entirely fruitless. 


Some action will have to be taken in the direction indi-. 


cated. It may be minimised, but not entirely prevented, for 
no one starts on an inquiry with pre-conceived views with- 


out finding his views to some extent supported by the 


results of such inquiry. We trust, therefore, that. inquiry 
may precéde the mandate, arid not the mandate precede the 
inquiry. If the inquiry shows that our Free Trade policy 
is old-fashioned and out-of-date, by all means let us modify 
it ; but let us also bear in mind the possibility that Free 
Trade may be shown to be not less necessary but more neces- 
sary to us now than it was in the time of Cobden. 

- Althongh brought thus suddenly before the country, it 
must be remembered that the idea of a Customs Union is not 
new to Mr. Chamberlain. Since first he dallied with it he has 


had ample time to consider how far-it may be practicable 


and what would be its probable effects. We do not doubt it 
will be urged that he has considered it, and that the fact of 
his dealing with it as he does now is proof that he considers 
it practicable, If such be the case we have confidence in 
Mr. Chamberlain’s ability to demonstrate to others what is 
clear to himself, so that a clean-cut issue might be submitted 
to the electorate, and they might be saved that disaster or 
disappointment, as the case may be, which must result from 
a mandate of inquiry in the form suggested. 

The task which Mr. Chamberlain sets himself is to demon- 
strate that some means may be found to compensate us for 
obtaining our supplies from other than the natural sources. 
We are not dependent on Seville for our oranges—we can 
produce them at Kew. It is only a question of sufficient 
protection and a compensation for the cost. The inquiry 
may demonstrate that we can obtain our corn from more 
northern latitudes at a greater cost than now, and still be 
able to profit ; but let it first be demonstrated before we talk 
of action. 

And if protection offers no advantage in itself, it is futile 
to utilise it as Mr. Chamberlain proposes for the purpose of 
negotiation. There can be no better specimen of that un- 


satisfactory operation expressed by the homely adage which — 


tells of cutting off one’s nose to spite one’s face. 
But perhaps the most surprising feature in Mr. Chamber- 


~ Jain’s surprising speech is that in which he raises the bogey 


of our ruined industries and our markets flooded with the 
products of our protectionist competitors when their home 
markets experience a slump. Let us by all means recognise 
the possibility, but let us also not meet trouble half way by 
assuming that no compensating circumstances will be found. 
No “bankrupt stock” is put upon the market at an 
“alarming sacrifice”’ without a disturbance to the business 
of manoufacturersin a similar line, but the manufacturers do 
not necessarily go out of business. And though it is unfor- 
tunate that anyone should be bankrupt, the chance of acheap 


purchase to somebody. prevents the loss being entirely 


‘without; its compensation to the community. In our judgment 
we English people are far too prone to see our disadvantages 
and. not sufficiently ready to recognise the disadvantages of 


other peoples. Let us for one moment consider this over. 
production keep-the-works-going -bogey in the enterprise with 
which we are directly concerned. 

It is not very long ago that electrical people here were 


__ telling us that our banking methods were old-fashioned and 


out-of date. Our electrical industries needed the stimulus 
of enterprise such as German banking systems provided. Is 
there to-day any desire for the electrical industries of thig 
country to change places with those of Germany ? Is there 
to-day any strong wish on the part of the average bank 
shareholder to suggest that there would be any advantage in 
our banking system being assimilated to that of the 
industrial banks of Germany? And so far from our 
markets being flooded with the products of the stimn- 
lated works, is it not rather the fact that, after the 
usual and temporary “ bankrupt stock” experience, our 
own works are busy and the German works stagnant? 
We believe that it will be time enough for us to take 
measures to protect ourselves from the “ surplus product” 
phantom when we are seriously suffering from it. “ Keeping 
the works going” is all very well ; but let. us remember that 
keeping the works going in dull times is not exactly the 
same thing in a protectionist country that it is with us. 
Mr, Chamberlain seeks information from trade centres and 


from Chambers of Commerce as to “ what particular article or | 


articles of manufactured produce in their districts could -be 
much more largely sold if preferential rates were given to 
the colonies upon it or them, and what the amount of that 


preferential rate ought to be to give them any substantial | 


advantage.” What a formidable list such an inquiry might 
be expected to call forth! Who is there that would not 
wish his particular manufacture to be protected? No 


industry of the United Kingdom is a thing apart ; each | 
is dependent upon the general prosperity of the country, | 


and so far as the electrical industry is concerned, we see n0 
reason at present to amend our view that it needs neither the 
stimulant of the German Industrial Bank system nor the 
sedative of Protection. 


Every day we are hearing of additions 
snr Bemis to the number of radio-active bodies. The 
: tips of lightning rods, the leaves of trees, 

and, indeed, the whole surface of the earth have been shown 


to be continually emitting some kind of Becquerel radiation, — 
And now, if we are to believe a rather sensational account — 
from New York, the human body has been shown to emit 
some kind of radiation capable of makiog an impression 00 — 
a photographic plate. Prof. Goodspeed, of the Morgat 


Laboratory of Physics in the University of Pennsylvania, 
has, according to the accounts in the daily papers, comml- 
nicated to the American Philosophical Society his discovery 


that rays emanating from the human body possess photo- | 
‘graphic potency. Photographic specimens were exhibited 


in illustration of the Professor’s theory. The human rays 
it appears, pass with difficulty through glass, but easily 


through aluminium. The cays, according to this accoubl, 


are of low penetrative power, and therefore are most likely 
positive electrons. Until we hear more about the, exper 
menta, it would be rash to speculate as to the cause of this 
radiation, There is no evidence that the human body ba 


any permanent electrical charge other than that which™ 
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shares as part of the earth’s surface. This, indeed, may be 
the origin of the Goodspeed radiation, but if so, the radia- 
tion will not be peculiar to the human body, but will be 
common to all bodies on the earth’s surface. 


Coherer Action THERE has been much discussion as to 


Under the 
_ Microscope, 


coherer, and evidently a good deal of light 
might be thrown on this question by examining the filings 
under the microscope. This experiment has been carried 
out by G. T. Hanchett, who describes his results in the 
Electrical Review, New York. A slide was prepared with 
two wires, the wires being attached to the slide with shellac and 
bound with pieces of glass. The wires should be brought with- 
in’ a'y of an inch of each other, and one should be led off to the 
ground, while the other may lie freely on a table or be 
connected to a mast. ' Electrical waves are excited in another 
mast by an induction coil. Having focussed the microscope 
-on the gap between the wires, it will be observed on operat- 
*ing the induction coil that a stream of sparks passes from 
terminal to terminal on the microscope stage, and appears quite 
formidable when viewed through the instrament. A pinch of 
“nickel filings may then be sprinkled between the terminals by 
means of the point of a knife, and their action on operating 
the coil will be unmistakeable. The filings aré seen to re- 
arrange themselves with a mechanical movement, and sparks 
scintillate among them. After the passage of a few sparks at 
the coil the sparks on the microscope slide, and the motions of 
the particles, will cease. Mr. Hanchett comes to the con- 
clusion that the action of the coherer is entirely due to re- 
arrangement of the filings under the action of electrostatic 
forces, the resistance being reduced by the particles being 
pressed closer together. But how does this theory explain 
the action of such substances as potassium, whose resistance 
increases under the action of electric waves? Mr. Han- 
chett should examine the action of some of these anomalous 
substances under the microscope. The experiments of Dr. 
Chunder Bose (see ExectaicaL Review, Vol. 47, p. 449) 
_ point to quite a different theory of the coherer. 


In the Neues Wiener Tagblatt, of March 
20th, an extraordinary case was described 
in which a workman was subjected to a 

discharge from a 5,500-volt three-phase circuit for the space 
of five minutes and yet survived. He appears to have 
suffered no permanent injury except to his hands, which 
Were 80 severely burnt that it was considered that amputa- 
tion might be necessary. The upper skin of the front and 
back of the hand, and of the left forearm, was entirely 
detached from the lower skin, and was completely charred 
and dried up. The under skin looked as if it were cooked, 
and had lost all sensation. The sole of the left shoe was 
perforated and.torn away in places, The unfortunate man 
Was suspended for five minutes from the live wire, and 
bystanders assert that flames were seen proceeding from his 
hands and feet. Dr. Jellinek, who delivered a lecture on 
this case to an Austrian medical society, came to the con- 
‘clusion that 10 to 12 H.P. raged for five minutes in the body 
of the unfortunate workman, but, in making this calcula- 
ion, it is doubtful whether he made sufficient allowance for 
the very high resistance of the charred skin and the leather 
foles of the boots, It is, however, a remarkable fact, that 
human being shotild suffer such shock tinder ths moat 
fayottrable conditions and still survives 


A Shock of 
5,500 volts. 


the real nature of the action of the 


STASSANO ELECTRIC FURNAUE STEEL 
PROCESS. = 


IN a paper recently read before the Cologne Electro-chemical 
Society by Dr. Goldschmidt, some interesting particulars 
are given about the production of iron and steel in the 
Stassano electric furnace. It appears that the inventor has 
devoted a great deal of personal attention to his methiod, 
and has watched and conducted his own process in every 
detail, and so deserves great praise for his excessive zeal. 

The current used in the experiments, which are being 
carried out at the experimental works at Darfs in Italy, is 
an alternating one, and is supplied by two large dynamos of 
500 H.P. each and one smaller one of 100 u.P., all driven 
by water power. mes 

The essential feature of the process consists in the direct 
reduction of the iron ores by charcoal or coke, the heat 
being supplied by a powerful electric arc working above the 
charge. Suitable fluxes are used to flux off the undesirable 
compourds in the ore. 


Wit 


aN 


YA 


Fia. 1. 


The latest form of Stassano furnace is shown in the ac- 
companying illustrations. Fig. 1 is a section through the 
plane of the electrodes, and- fig. 2a section at right angles 
to fig. 1. Arrangements are provided for drawing the 
electrodes apart during the reduction, and also for revolving 
the furnace round its vertical axis. 


Fia. 2. 


The furnace, which is constructed of masonry, has a 
working chamber of 1 metre diametet and 1 metre in height. 
At the beginning of the operation the electrodes are near 
togethet, bit us the temperature rises they are separated 
until the aro extends actots the entire width of the fotnace 
produvityg great noise The current ie then in 
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such a way that after 20 minutes the voltage is 80 and the 
_ current 800 amperes ; after a further 20 minutes, volts = 
100, amperes = 1,000 ; after another 30 minutes, volts = 
70, amperes = 600; after another 30 minutes, volts = 
50, amperes = 500. The reduction thus occupies. two 
hours from commencing to casting, the first hour being 
— in introducing the charge. =. 

The author gives complete analyses of different Italian 
ores, meus, red hematite and limonite, which all show 
a somewhat remarkable degree of purity, and this fact would 


be in favour of any process for its reduction, whether electric . 


or otherwige, and may account to some extent for the purity 
of the iron produced. J 

The following represents a charge run through in a 
furnace (with volts = 80 and amperes = 1,000). The 
charge mixture was made up as follows :—Iron ore 1,000 
parts, limestone 125 parts, carbon 160, and “ additions” 
(hydrocarbons, etc.), 120, and weighed in all 70°25 kgs. 

The following table shows the amounts of reducable sub- 
stances in the charge and the amount actually reduced (in 


grammes). 


Substances. Charged (grms.). Obtained (grms.), 
Fe. 32,557 30,727 
Man. 239°7 28°3 
8i. 910 traces 
8. 29 15 
Pp. 28 2°7 


Showing a product of 30°8 kilogrammes of wrought iron. 
The thermic relations may be stated thus :— 


Heat required as follows :— Calories. 

For melting metal ... 10,780 
For melting slag, reduction of Mn, evaporation of 

water, burning lime, &. ... 10,510 

75,020 

Heat generated by combustion of C to CO vs. 21,495 

Difference ... 68,524 


The heat furnished by the electric current was 84,012 
calories, so that the thermal efficiency may be taken as 
53.524 or 61 

84,012 

The following is the calculated cost for 1,000 kg. of iron 

in a plant of 5,000 .P. producing 30 tons of steel in 24 


hours (taken at about 66 per cent. thermal efficiency). 


Lire. 
1,600 kg. ore at 15 lire 24°00 
Pulverisation of ore ... 480 
200 kg. flux at 5 lire ... 2900 
250 kg. coke at 45 lire 
Pulverisation of coke soo BO 
190 kg. additions” at 70 lire 13°30 
Wear of electrodes, 12 kg. at 0°30 lira és a eee 
Maintenance of the furnace ... 12°00 
Electric power, 4,000 P.-hours at 0°0057 lira... 22°80 
Total 11270 

Less volatile combustible gases obtained, 900 cubic 


. This is, say, £3 17s, per 1,000 kg., but the incidental 
expenses and power are charged at rather a low rate, and 
one fails to see much allowance for interest, depreciation, 
management, &c. 
The following is a statement of the impurities in three 
urnace :— 


Sam 
Per cent. Per cent. Per cent, Per cent. 
Carbon 004 0-09 0°17 161 
Manganese 005 0:18 007 0°26 
Bilicon Trace Trace 
Sulphur _ 0°05 
Chromium... 1°22 


All these calculations are evidently based upon the local 
conditions prevailing where the experiments are being 
carried out, a loculity in which one would suppose they 
were rather favourable to such a process, but all these figures 
would obviously be modified somewhat in a eoal-bearing 


country where water power was not available. In such g 


_ district it would resolve itself simply into the comparative 


efficiencies of the direct and indirect methods of using the 
available heat in the coal. 2 


= 
PARLIAMENTARY. 


TRaMways. 


Lorp Guienzsx’s Select Committee of the House of Lords con- 
f Exe h repre 

e moters are on ter, who were 
sented > Mr. Balfour Browne, K.C., Mr. Hutchinson and Mr. 
Thomas. The Bill was opposed by the Great Western Railway 
and also by a few residents on the route of the proposed tramways, 

Mr. Batrour Baowns opened the case for the promoters. He 
explained that the Bill was to empower the Corporation of Exeter 
to construct tramways, execute street improvements and for other 
purposes. It was proposed to re-construct certain existing tram- 
ways and to construct additional lines. The whole system would 
then be run by electric traction or other mechanical means. The 
city was at ¢ inadequately served by horse trams, which did 
not serve the railway stations, Some time ago the company who 
owned the trams stopped running over half the lines. The 
gradients in places were very heavy, and horse mortality had been 
very great. For some time the.City Council had been thinking of 
the advisability of creating an effective system. Companies had 
approached them asking to run tramways, and one company had 
promoted a Bill, which fell through, however. At length a deputa- 
tion of the Council made a tour through certain towns to see the 
methods of working, and they reported in favour of the overhead 
trolley system. Then they consulted Mr. Waller, of Messrs. Kin- 
caid, Waller & Co., and their own surveyor proceeded to lay out a 
scheme of tramways. A poll of the town was taken, and resulted 
in a majority of nearly 3,000 in favour of the trams. The opposi- 
tion was mainly from people in the High Street, but even therea 
majority of the tradesmen were in favour of thetrams. The Cor- 
poration held the view that the business centre of the city must be 
served, then the railway stations and the factories, workshops, &:,, 
and lastly, the population in the outskirts of the city. The lines 
were intended to cerve districts at a considerable distance, some as 
far as two miles from the centre of the city. The length of the 
lines, however, was only 74 miles, The estimate for the whole of 
the work, including £15,0CO for street widening, was £120,000. It 
was a fact that High Street was narrow and certain irregularities 
in the buildings would have to be rectified. It was proposed to 
make improvements at three points. In High Stre-t and elsewhere 
it would be arranged to have sufficient room on either side of the 
rails for a vebicle of full size to stand. 

Mr. GzorcGs R. SHorTO, the town clerk of Exeter, gave details 
as to the difficulty of getting to the various railway stations. He 
said that in 30 years the number of inhabitants in Exeter had in- 
creased $2 per cent. The tendency nowadays was for people to reside 
somewhere beyond the boundaries of the city, and that necessitated 
good communication. Cross-examined by Mr. Talbot (for some of the 
residents on the route) witness said that the High Street was the 
only way through the city. The Corporation were owners of plaat, 
and could supply the electric power themselves. 

Witness gave details of various undertakings which the Corpora 
tion had taken in hand and which he said had paid well. 

Mr, Epwin Perry, chairman of the Tramways Cow: 
mittee, was then called, and gave evidence as to the inadequate 
service now in existence, It was absolutely essential that the tram- 
ways should go down the High Street. 

Mr. Movutprna, the City engineer and surveyor, said he considered 
the streets suitable for tramcar traffic. For the construction and 

" equipment of the tramways, including the provision of land, cat 
sheds, and rolling-stock, he estimated the net cost at £77,000 and 
road widenings would take £15,000. For a distance of 600 yards 
from Fore Street to High Street it would be impossible to provide 
9 ft. 6 in. between the tramway line and the kerb, an‘l that condi 
tion applied to one or two other small sections. He had calet 
lated the working expenses at 6d. per car-mile and the receipta at 
9d. percar-mile. The total car-mileage was estimated at 593,000 per 
annum—they estimated that they would carry the entire population 
80 times during the year. 

Mr. Wattze, M.1.C.E, gave evidence as to the engineering patt 
of the scheme, and eaid there -was nothing in the scheme dangerous 
or inconvenient to the public. He corroborated the previous wit 
ness as to the cost of construction. Tramways were, he thought, 
very badly needed in Exeter, and would, he believed, pay well 
There was really nothing in the width of the streeta, for even the 
Postmaster-General had raised no objection on that score, and if 

there would be room enough for a Post Office van to stand in the 

road there would be plenty of room for any other vehicle. This 
concluded the evidence for the Bill. 

A number of witnesses were then called in opposition to the 
scheme, the chief. objection being that the roads were too nattow, 
and that a tramway would seriously interfere with the ordinary 


After hearing Mr, Talbot for the opposition and Mr. Balfow 

Browne for the promoters, the Cuatnmay announced that the Com 
mittee found the preamble of the Bill proved. 
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SoutH Surexps Conrorarton Brit. 


~ A Surzct Committee of the House of Commons, presided over 


by Col. Bowles, sat for several days last week to consider a Bill 
promoted by the South Shields Corporation, the main pro- 
visions of which relate to the construction of electric tramways 

them. The British Electric Traction Co., who are promoting 
a Bill for the construction of tramways from Sunderland to South 
Shields, appeared in opposition to the Bill. Mr. Pember, K.C., 
appeared for the Corporation, and Mr. Freeman, K.C., represented 

e Traction Co. 

‘In opening the case for the promoters, Mr. Pempzr explained 
that last year the Corporation promoted a Bill to obtain powers to 
alter the gauge of their existing tramways, to obtain full powers of 
working, to adapt them to electricity, and to make certain extensions. 
That Bill was rejected by the ratepayers at a borough funds’ 


meeting, and’ consequently it was abandoned. The present Bill, . 


which waz very similar to the one proposed last year, had received 
the approval of the ratepayers, who were satisfied that the 
Corporation did not wish to work the tramways at any cost, but 
that they were honestly desirous of leasing them if they could 
obtain reasonable terms. With regard to the position of the British 
Electric Traction Co., the Corporation objected to anyone else 
making tramways in the borough—they claimed to be masters in 
their own house. 

_ Mr, Freeman said that as he understood Mr. Pember, he claimed 
that the Corporation was the best body to carry out tramway 
schemes within the borough. He admitted that there was a good 
deal to be said for that proposition, and if matters could be arranged 
on reasonable terms, his clients did not wish to iuterfere with the 
carrying out of municipal duties. The British Electric Traction Co. 
attached great importance to the piece of their proposed line which 
was within the borough of South Shields. If they obtained control 
of that line, they would not only link up Sunderland with South 
Shields, but also with towns beyond. They were the owners of the 
authorised Jarrow Road tramways, and they also had a considerable 
interest in the South Shields tube, which was at the further end of 
the borough. It was, therefore, essential, if they were to obtain a 
through route, that they should be able to get through South 
Shields. They did not object to the Corporation constructing the 
tramway, if the Traction Co. were put in a reasonable position to 
use them. His suggestion was that the Corporation should make 
the tramway in Westoe Road, which formed part of the proposed 
through route, but that they should undertake to make it of such a 
gauge that it could be worked in conjunction with the trams of the 
Traction Co. 

Mr. PemBER said the position of the Corporation was that they 
did not want to work ‘the tramways if thev could lease them on 
reasonable terms, and the company were willing that an inde- 
_—* tribunal should settle the terms on which a lease should be 
granted. 

Alderman J. R. Lawson, chairman of the Parliamentary Com- 
mittee of the South Shields Corporation, replying to counsel, 
explained that the present Bill was a more moderate one than that 
of last session. Then they proposed to construct 104 miles of tram- 
ways at a cost of £264,000, whereas, in the present Bill, only 8 miles 
= “peroligaalg were proposed, and the estimate was reduced to 

Mr. Cawrura, electrical engineer to the Corporation, explained 
the proposed extension of the ration’s electricity supply 
undertaking. He eaid that the new plant would supply continuous 
current, but it was proposed to continue the use of the alternating 
current for lighting purposes. Cross-examined by Mr. Dickinson, 
the witness said it was true that the Corporation had offered people 
free electric light, as'an advertisement, for threé months in the 
summer. 

_ Mr. Alderman Reynoxpson gave evidence relative to the working 
of the electricity undertaking of the Corporation. He said they 
now had 906 consumers with 47,674 8-o.P. lamps. In the last 4} 
years there had been a charge of £5,114 upon the rates, but in all 
probability the undertaking would make a contribution to the 
Tates this half-year. The supply of energy to the tramways as 
proposed would help forward the electricity undertaking. With 
regard to the Corporation offering ratepayers free current last 
summer, it was done on the principal of throwing a sprat to catch a 
mackerel; and while he held that it was a fair commercial 
advertisement, he did not think the experiment would be repeated. 
Oo the question of the tramways, witness was of opinion that, 
while it was desirable that there should be through communication 
between South Shields and the rural districts surrounding it, it 
could be given by a change of cars at the borough boundary. In 
cross-examination, witness said he was in favour of intercom- 
munication on fair terms. To gef proper terms for leasing, the 
Corporation must have the power to work the tramways themselves. 
He had no objection to the British Electric Traction Co. being 
granted a lease, if they were prepared to offer the Corporation fair 
terms. So far none of their, proposals had been acceptable by the 
Corporation. 

_ Mr. G. B. Haaeon, general of the Leeds City Tram- 
ways, and Mr. Le Rossicnot, the general manager of the New- 
castle Tramways, gave evidence in support of the Bill. 

Mr. J. M. Hayton, the town clerk of South Shields, said that 
clause 15 of the Bill gave the Co tion power.to work the tram- 
ways and repealed Sec, 22 of the Act of 1896, which compelled them 

lease them. Neither the Corporation or the ratepayers desired 
that the old restrictive clauses should remain in operation. Reply- 
ing to Mr. Freeman, the Witness said he could not say what were’ 
the actual intentions of the Corporation as to working or leasing— 
88 no resolution had been passed pledging them either way. The’ 
Corporation wished to tbe their own judges as to what they con- 


leasing. This concluded the case for 

Evidence was then called in | to the scheme on behalf 
of the Local Gas Co. oe 

It was then agreed to at once proceed with the British Electric 
Traction Co.’s scheme—the South Shields, Sunderland and District 
Tramways Bill—Mr. Freeman, K.C., who appeared for the Traction 
Co., dispensing with a speech in opening. 

Mr. the chief engineer to the Traction Oo., 
said that company had a capital of £7,000,000. They had alread 
constructed and were working 400 miles of tramways and light rail- 
ways, while another 225 miles of authorised tramways were now in 
course of construction. The tramways worked by the company 
carried 400 million passengers per year.. In the Bill now under 
consideration they sought powers to construct 6} miles of tramway. 
The line would start from the boundary of Sunderland, and pass 
through Whitburn, Cleadon, and Harton to South Shields, termi- 
nating in Fowler Street opposite the terminus of the tube railway. 
The estimated cost of construction was £58,786. There was no 
doubt that the line would be very largely used by passengers, and 
people living in the district were very anxious to get increased 
facilities\for the carriage of goods. The company proposed to give 
those facilities by establishing depéts at various centres along the 
line. Vans would be attached to some of the cars, and goods 
would be distributed from the various depéts. It was absolutely 
essential that they should have a through route in South Shields. 
Without such an arrangement they would not be able to carry out 
the other portion of the line successfully. If the Corporation con- 
structed the lines in South Shields the company would be perfectly 
willing to take a lease of them on fair and reasonable terms. They 
were perfectly willing to let the Board of Trade or some other 
independent tribunal to be named by the Committee settle the 
terms between the Corporation and the company. It was very 
necessary that some such arrangement should be made, because if 
not, the inhabitants of South Shields must. be without tramway 
communication for some years, owing to the fact that the lease of 
the existing lines would not expire for another 2} years. 

A number of local witnesses were then called to speak of the 
need of further means of transit over the proposed route. 

Colonel Yorxu,.Board of Trade inspector, was called at the 
instance of the Committee with reference to the practice adopted 
by the Board of Trade with regard to tramways in narrow streets. 
He stated that one proposed tramway of the Corporation would 
only leave 9 in. between the side of the car and the kerb, whereas 
it was desirable to have a width of 18 in. 

It was agreed that a clause shonld be brought up which would 
prohibit the Corporation constructing a double line at this point 
without the consent of the Board of Trade. : 

After further local evidence had been given, a consultation took 
piece between the parties; and Mr. Pemsne, K.C., stated that the 

itish Electric Traction Co. were prepared toallow the Corporation 
to take their Bill, and the company would abandon their application 
for a line along Sunderland Road and Westoe Lane. 

Mr. Frueman, K.C., remarked that his clients had talked the 
matter over with the South Shields representatives, and it was 
thought that there were reasonable grounds for thinking that 
arrangements would be made for an effective through service. 

The CHatnMan wished to know the reason for this change of 
opinion. 

Mr. 8. Sznuon said that up to now, although they had had many 
meetings, the parties had not come to a friendly discussion. 
He believed now that, if they got the powers they asked for, South 
Shields would support them as they were anxious to get to Harton 
and other places, and therefore they saw the necessity of entering 
into some arrangement with the company for through running. 

Mr. E. Moon, K.C., who appeared for the North-Eastern Railway 
Co., addressed the Committee in opposition to the British Electric 
Traction scheme. He contended that his clients would be seriously 
affected by the competition, and it had not been shown that the 
railway was not doing its duty. 

The CHarnMan said the Committee found the preamble of the 
South Shields Corporation Bill proved, but the clause giving them 
power to supply electrical apparatus would have to be struck out. 
Farther, a clause must be inserted providing that the treasurer of 
the Corporation should each year the first year’s working lay 
before the Corporation a statement and balance-sheet of the tram- 
ways accounts, and that the tolls, fares and charges to be levied for 

the ensuing year should be fixed so that the revenue met the 
expenses shown in the balance-sheet. They found the preamble of 
the South Shields, Sunderland, and District Tramways Bill {not 


proved. 


New Group.—A Select Committee of the House of Lords, under 
the chairmanship of Earl Lytton, will on June 15th commence the 
consideration of a group of Bills comprising the Mid-Yorkshire 
Tramways, the Birmingham District Tramways, the. Gosport, 
Fareham and Cosham Tramways, the Manchester Corporation and 
the Brighton Corporation. 

Fife Electric Power Bill.—This Bill last week came before Lord 
Morley’s Committee of the House of Lords on Unopposed Bills, and 
was ordered to be reported for third reading. 

Carmarthenshire Electric Power Bill.—This Bill was before Lord 
Morley’s Committee of the House of Lords on Unopposed Bills last 
week, and the preamble was formally found proved. = 

Wigan Oorporation Tramways.—Last week this Bill, which is 
unopposed, was before the Chairman .of Ways and Means in the 
House of Commons, and evidence having been given in proof of the 
preamble, the Bill was ordered to . : 

Cleveland and Durham County Electric Power.—This Bill, which 
has already passed the House of Lords, was ilaet week before the 
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Unopposed Bill Committee of the House of Commons, and was 
ered to go for third reading, .._. 
Coventry Electric Tramways Bill.—On Tuésday last week the 

Standing Orders Committee of the House of Lords decided that 

Standing Orders might be dispensed with in the case of the petition 


for an additional provision to the above Bill, and that the Bill 


might be allowed to proceed. ; 

Gosport, ' Fareham and Cosham Tramways.—This Bill was before 

the Standing Orders Committee of the House of Lords last week in 

of a non-compliance with regard to an additional provision 
to allow of a further line being constructed and the taking of other 
lands than those scheduled for generating stations. The Committee 
decided that Standing Orders might be dispensed with and the 
additional provision introduced. 

Erith Tramways,—Wednesday, June 10th, has been appointed for 
the consideration of this Bill by a Select Committee of the House 
of Commons. 

Scottish Central Electric Power Order—A report bas been pre- 
sented by the Chairman of Committees of the House of Lords and the 
‘Chairman of Ways and Means in the House of Commons under the 
Private Legislation Procedure (Scotland) Act, that they are of 
‘opinion that the provisions of the Scottish Central Electric Power 
‘Order are of such a character that they ought to be dealt with by 
private Bill and not by Provisional Order. 


LEGAL. 


Parent Exptorration, Lrp., v. Toe Ammrican ELEctTRIcAL 
Novetty anp Manvuracronine Co., 
(Continued from page 909.) 

On Saturday, May 23rd, Mr. Asrsury, continuing his addres: 
said he wanted to show his Lordship the two batteries, and then he 
would call his evidence. The defendants’ battery was identical 
with the plaintiffs’, The article which the plaintiffs said was an 
infringement was identical with theirs. 

His Lonpsuie: What are the issues ? 

Mr, Astsury replied that defendants had pleaded every possible 
defence. 

His Lorpsuie: What is thereal issue? Inthe previous case the 
issue was no infringement, but it is here. 

Mr. Astauny: Yes; and although it has been proved that our 
battery, as a dry battery, has knocked every other battery out of the 
market. 


His Lorpsure : I suppose they will say there were other anticipa- 
tions than those pleaded in the other case. 

Mr. Astsurny: Yes; they are also going to say that the case was 
not properly tried. 

His Lorpsutr: Of course, these defendants are entitled to say the 
previous defendants mirconducted the case. 

Mr. Astsury: Oh, yes; they are entitled to start the case de novo. 
They are going to.say ours is not useful, although it is the widest 
used . I understand they are going to raise some question 
about rome vent-hole. I think my learned friends are going to 
raise all the issues they can. Continuing, the learned counsel said 
if his Lordship took the plaintiffs’ specification, he would see that 
the defendants’ prescription was identical with the plaintiffs’, with 
the one exception that they substituted in the outer paste those 
several thicknesses of blotting paper in a damp or moist state for 

of paris and flour. 

His Lornpsuie: Is that an admitted fact or is it in issue? 

Mr. AstBuny: I should think it isan admitted fact ; but I really 
cannot say, because they simply plead now infringement. I do not 
know whether Mr. Moulton willadmit that, but that is our analysis 
of that. There is no mention about the sale, because they sold the 
battery, paid for it, and analysed it. They have the two electrodes 
exactly the same as we have. They have the carbon pole in the 
mside just as we have. They have the inner layer composed of sal- 
i manganese, and pulverised 
carbon just as we have. In the outer layer they have all the 
chemical equivalents that we have, but they substitute this damp 
mass of blotting paper for plaster of paris and comminuted vege- 
table matter. For the of considering whether the substitu- 
tion of blotting paper in that. state for plaster of paris and flour is 
an equivalent you have to consider two questions—first, what is the 
function of the outer layer in our battery as a whole ; and, secondly, 
what are the functions of each constituent of the layer for the pur- 
pose of getting the total function as a whole. Now, if in the 
defendants’ battery the layer as a whole performs precisely the 
function of our layer and each substance of the substituted ingre- 
dients performs the same physical or chemical function over the 
Te tke enbetieuts substituted as in ours, it is the same as ours 

the substitution of equivalents. Continuing, the learned 
counsel said that the flour was added to the plaster 
of paris in the iffs’ battery simply to get better 
— and to maintain semi-solidity against absolute solidity. 

refore having got the mass made with flour in that way, the 
function that the plaster of paris mixed with flour had, was to k 
the chemical constituents of the outer layer in a form which wonl 
enable it to stand of itself. Without those it would simply be a 
liquid. The other function was that they were substances, which 
although they would keep the mass in a semi-solid, as distinct from 
a liquid state, would it -in such a condition as that it 
would be a perfect filter of liquid or moisture, and enable the 
through ite damp path from one electrode to the 
other. also prevented the passage through it of the pulverised 


depolariser. Plaster of paris was a substance which, although it 
would let moisture through, would not let this powdered golig 
through; the blotting paper had every one of those functions gud 
battery purposer. His Lordship would be told by the witnesses 
that for the purposes of a battery; the blotting paper was an exact 
equivalent to what plaintiffs had The plaster of paris and the 
flour performed no chemical or electrical action at all, and the 
blotting paper, therefore, gud a battery performed identically the 
function which the other two substances performed. That being 
so it was an absolute mechanical equivalent to plaintiff.’. 

Prof. Sirvanus THompPson, examined by Mr. AstTBuRY, said he 
had made a careful study of the plaintiffs’ specification. He found 
the invention clearly described in that document. It was an 
unusually clear specification. He had carefully read and considered 
the whole of the documents cited in the particulars of objections 
as alleged anticipations. He did not find the plaintiffs’ invention 
in any one of them. A battery constructed according to the 
plaintiffs’ specification was a peculiarly efficient and useful battery, 
He knew of no batt ry, prior to the date of Hitchcock’s specifica- 
tion, which had its efficiency or utility. He had seen one of the 
batteries the defendants sold. In his opinion, those batteries were 
constructed absolutely in accordance, prescription and invention, 
with the variation of substituting layers of blotting paper for the 
layer directed to be composed of plaster of paris and comminuted 
vegetable matter. The inner layer was identical with the plaintiffs’, 
and the outer layer was the same with the substitution mentioned, 
The blotting paper and the flour played exactly the same function 
as the plaster of paris and flour mentioned in the plaintiffs’ speci- 
fieation. “The outer layer, as a whole, in the defendants’ battery, 

formed exactly the same function as the outer layer performed 
in the plaintiffs’ battery. He had a fair knowledge of the various 
known forms of batteries. Prior to the date of this specifica- 
tion of 1890, in the Leclanché type of battery, it was not 
considered advisable to pulverise the manganese. The state of 
knowledge was, that it should be rather crushed than pulverised. 
That was the common practice prior to the year 1890. The Volta 
was the earliest form of battery. The next form was the Bunsen or 
Grove battery—the two-fluid cell battery. Then came the Leclancké 
type of cell. That was not a two-fiuid cell, but only a one-fluid 
cell.” There were a large number of attempts to make dry cells, 
and Hitchcock solved the problem. 

Is it possible in a battery constructed as the plaintiffs’ for the 
creation of hydrogen film on the cathode such as was the case in 
the Leclanché ?—I do not say it cannot be done, but in workiog 
conditions it does not occur. 

Cross-examined. by Mr. Mouton, Witness said batteries were 
known for 90 years before 1890. Hundreds of arrangements of 
different materials to act as a voltaic battery had been proposed and 
used. 


It was known that the form of the electrode was capable of being 
varied as you liked, only that it might affect the internal resist- 
ance, because you had a smaller area of electrode or a greater die- 
tance between the electrodes ?— Undoubtedly. 

And an extremely common form was a circular electrode of zinc 
surrounding a central block of carbon ?—For those batteries in 
which low resistance was specially desired, and it was perfectly well 
known, but there were very few Leclancté cells made that way. 
They were made with 3 small stick of zinc and not a circular 
cylinder. 

You might make the ring of carbon and the stick of zinc, or the 
stick of carbon and the ring of zinc. All this was A B C to anyone 
who knew anything about electricity at that time ?—Yes. 

The electromotive force, that is to say, the pressure which a bat- 
tery produced, had been observed and calculated for all kinds of 
electrodes, had it not ?—It was perfectly well known for all kinds 
of electrodes. 

The Leclanct é battery was characterised by having peroxide of 


mapganese as its depolariser?—That was its characterittic par- 
ticular 


ly. 

Such a battery was used for electric bells. It would not run 
down excepting by use ?—It would not run down excepting by con- 
tinuous use. May I explain how far I agree with you? - 

I do not want to deal with other points.—But there are two 
sences in which the words “run down” may be understood. If 
you press the button of the bell for an hour together, then the bat- 
tery probably would not Jast out that hour. It would require time 
to recover ; but it might run down in another sense by the chewicals 
being used up in a year or two, or 10 years, possibly. 

Answering further questions, Wirness said that many years 
before 1890 people had seen that it would be convenient to put 
something with which the nascent hydrogen would re-unite in the 
tame way that the nascent oxygen would re-unite with the zine 
at the zinc pole. Polarisation was the lowering of the pressure 
of the battery by reason of the deposition of a film of gas om 
the cathode, The principle of having a depolariser was intro- 
duced by Grove in 1843. A solid depolariser was used with great 
success by Leclancké. In the Leclancbhé the solid depolariser was 
peroxide of manganese. The Leclanché was invented in the 
sixties; 1866 was the patent. It came in about 1870. The substance 
used was really crushed pyrolusite and carbon, which was not 
exactly pure peroxide of manganese. It was the natural form of if, 
containing other things. 

Suppose I have two plates in the pot, one of zinc and the other 
of copper, and the exciting solution is poured in. The pressure of 
that cell is determined by the fact that ore is zinc and the other i 
copper ?--Solely by the chemical constituents ; perbaps I might say 
by the chemical constituents and their state or polarisation. 

You put into the fluid any inert substat ce, asbestos, papier macht, 
sand, or anything you like, and fill it up so that it becomes a wet 


. substance instead of being (interrupted; fluid ?—A wet. inert sub 


stance. 
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The pressure of the cell will not be altered ?—No, 

What will-be altered will be the internal resistance of it ?—Yes. 

And that simply because you have blocked up, if-I may say so, a 
lot of the space that the electrotyte used to occupy ?—You have 
closed a lot of paths formerly available through the liquid. 

As long as it is inert matter the result is the same ; the only ques- 
tion is, how completely you have blocked up, or, rather, how incon- 
veniently you have blocked up, the electrolyte ?—Yes; the resistance 
depends on the degree to which you have blecked it. 

There, agaiv, that was perfectly well known ?—Perfectly. 

People had taken advantage of this for the purpose of making 
their batteries unspillable ?— Yes, they had put sand in. 

All sorts of things they had put in so as to render the battery 
capable of being moved about without spilling the fluid ?—Yee. 

“Dry cells” isa generic term for an unspillable battery—that 
is,a battery where inert matter has been pnt into the electrolyte 
‘to prevent the electrolyte being spillable ?—That is generally so. 

It was perfectly well known to all people who knew about 
batteries that you must not let your depolariser get at your zinc ?— 
That was the object of the porous pot. 

And the known object ?—No, I do not know that everybody knew 
that was the reason. 

But I mean every electrician knew perfectly well that he must 
keep his depolariser away from his zinc ?—I think most electricians 
would ; I am not sure. 

I dare say we could find electricians to-day who did not know 
Obm’s law ?—But there were batteries in which the depolariser was 
distinctly allowed to come to the zinc. 

You are talking about bichromate ?— Others as well. 

A very common way of keeping the depolariser away from the 
zinc was by means of soaked blotting paper next to the zinc ?— 
I do not know of it. 

I will take the ordinary dry oe the earliest that ever was. Dry 
piles were discs of meta! with blotting paper between them, soaked 
sometimes with one solution and sometimes one with one and the 
other with the other ?—I do not think they were soaked with solu- 
tion at all. There was paper taken and rubbed over on one face 
with red lead and on the other silver leaf put on. Are you speaking 
of Zamboni’s dry pile, the best known? 

It was blotting paper, was it not?—No. It was like very fine 
writing paper. 

Just look at the Skrivanov Letters Patent 15,065, of 1887. 
The specification reads: “ According to this invention I form a 
battery of two elementary parte, one an attackable electrode, say, 
of iron, tin or zinc, the othera plate of retort charcoal, agglomerated 
charcoal, a sheet of lead or other conducting substance which cannot 
be attacked by the exciting liquid used. Over this conducting plate 
I spread a layer, say, cf ‘04 to ‘12 of an inch in depth of red lead or 
minium, and I envelope the whole in a sheet of parchment paper or 
cloth or asbestos, which I retain with india-rubber bands, or by 
tying threads around it. The two electrodes are placed in a solu- 
tion of hydrate of potash or hydrate of soda.” He takes the zine 
at the bottom— 

Mr. AstBuRY: That isin the second. The first is a wet battery. 

Mr. Movutron: The next one is, “By covering the positive 
electrode with several sheets of filtering paper or cotton or asbestos 
soaked in the above solution, and applying above it the negative 
electrode, a dry battery can be obtained.” What do you under- 
stand by the positive electrode there?—A coated sheet of retort 
or a eheet of lead. 

ou put several sheets of filterin r or cotton or asbestos 
soaked in hydrate of potash. Is not ?—Yes, 

Then over that you put the negative electrode ?—No. 

a sr ai electrode you said was the carbon, did you not ?— 
inly. 

That is the carbon with the minium in iti—— 

Mr. AstBuRy: No. 

Mr. Mouton: Yes, it isthe carbon with the minium, has over it 
paper, acd then the zinc is placed on the top ?—8o 

iy. 

That is a perfectly good battery ?—I do not agree with you 
either in the description of it, or in the statement that it would be 
& good battery, I understand that he takes his plate of retort 
charcoal—agglomerated charcoal with a sheet of lead—and on that 
he spreads a layer of red-lead, and envelopes that in a sheet of 

tchment paper or asbestos, which he ties on with india-rubber 

ds or threads. Then be places that in a solution of hydrate of 
potash or hydrate of soda. 

Thea he bas got bis filtering paper between his zinc and the 
depolarising material ?—He has placed his filtering paper or 
cotton or asbestos in line 12 above the positive electrode. 

I put it to you that you put round your carbon and minium 
blotting paper, and then you lay the zinc on it. It is quite clear ?— 
I do not think it is clear. 

What do you say it is ?—It does not say in those lines from 12 to 
14 whether there is any minium at all, or any sheet of parchment 
cloth or asbestos to tie it on. 

Handed a sketch, Witness said that it represented the soaked 

paper next to the zinc. It had the excitant in it. It 
Tested on the minium and the minium rested om the carbon or lead. 

The blotting paper there is doing exactly what the blotting paper 
in defendants’ is doing ?—It is possibly so. 

It is 9—It depends whether it is attacked by the alkaline solu- 

In potash of that strength paper would be acted upon. 

Oh! Prof. Thompson ?—This is not a working thing at al). 

Hydrate of soda! Do you say that that is not perfectly intelligibl« 
that you could have blotting paper soaked in hydrate of soda? It is 
perfectly intelligible that. you could do it. Ido not say that it 
we make either the same thing you have or a working cell. 

hat Iam putting to you is this: There you have got blotting 
Paper doing exactly the same thing as in the defendants’ cell ?— 


No, not exactly doing the same, because the solution in this case will 
act upon it to swell it up. 

In the electric combination I am talking about, it is doing exactly 
_the same as in the defendants’ cell ?—If you say it is acting as an 
absorbent mass to take up the excitant, of course it is. 
ma And filling up the space between the zine and the depolariser ?— 

es. 

Therefore you have got here a fine powder on a carbon plate 
—— from the zinc by blotting paper charged with the exciting 

ution ?— Yes. 

Looking at it electrically, that is exactly. the same as -the 
defendants’ combination ?—No. ‘ 

The carbon, solid depolariser in powder on it, blotting paper 
soaked with the excitant and zinc. How do you distinguish it from 
the defendants’ combination ?—The layer of depolariser is not 
mixed with carbon. It does not form a solid mass. 

Stop a moment—— 

Mr. AstBury: I wish you would let him answer; you have asked 
him a question. 

Witness: There is no direction to put hy; ic material into 
it, and, as a matter of fact, it would not be a working cell for other 
reasons. 

Mr. Moutron: The question of a working cell I will deal with 
afterwards. I will take this first. There is no need that carbon 
should be mixed with it, is there ?—You will not get a good 
working cell unless you mix carbon with the depolariser. 

Why not ?—Because the surface of the carbon is not then led out 
into the mass round it. The whole object of mixing the carbon 
with the depolariser, is that there may be an extension of the con- 
duction of the carbon into the mass. 

Would you just look at the claim of Hitchcock. Isthere any- 
thing about powdered carbon there ? 

Mr. Astsury: I object to that. That is a question of con- 
sttuction. The Court of Appeal have construed it. 

Mr. Mouton: I am not asking him to construe it at all. 

His Lonpsnip: He has been asked whether he finds something 
here. That isall. 

Mr. Mouton: Is there any reference to powdered carbon 
there ?—Directly, no; by implication, yes. 

Unless the “substantially as set forth ” carries with it that there 
must be powdered carbon, there is no reference to powdered carbon 
beirg in the inner layer ?—No, there is none. 

I put it to you that hygroscopic materials were only put in the 
cells for the purpose of keeping them wet by taking moisture 
from the atmosphere, and that if the battery were closed they could 
not do it?—I do not know why they put them in in every case. I 
presume they did put them in as much to prevent moisture going 
into the atmosphere. 

If the cell were closed they could not do it ?—No. 

Therefore they are uceless in the plaintiffs’ combination ?—No. 
There is nothing in the specification to say there may not be a vent 
in the cell. 

“Sealed around the carbon, 0, with bitumen or other suitable 
material, c, substantially impervious to air and moisture,” that is 

what he says ?—He eays the material must be impervious to air. 
He does not-say there is to be no vent hole in the ce 

Where is the hole ?—He does not show it. 

I put it to you that for years after they made them closed, and 
they used to burst, and they had thousands returned ?—I know 
nothing of the sort. 

At all events, reading the specification and looking at the 
picture, it shows a closed cell in which the hygroscopic material 
could not exercise this function ?—Could not exercise the function of 
absorbing moisture from the air or keeping moisture inside from 
going out to the air. ; 

I put it to you, that that was the sole purpose ?—It may have been 
the sole purpose, but it would not have been the sole effect. 

What do you tay is the effect in the plaintiff.’ of having a hygrc- 
scopic present ?—It is that it will equalise the moisture. 

Why do you not equalise it at first ?—I do not know. 

I pat it to you, that it is nonsense to suggest that the hygroscopic 
material has any object with reference to the equalisation of the 
moisture ?—It may not be an object of the patentee. 

And I say it would not be an effect ?—Yes; I say it would be an 
effect. Really the circumstance that diffusion will of itself in time 
equalise the moisture does not prevent another thing also tending 
to equalise the moisture. 

How does if act?—By forming a molecalar combination with 
water. 

How could the hygrorcopic material usefully improve the effect 
of diffusion ?—By doing the same thing—two means of doing the 
same thing instead of one. 

Mr. Justice Bucktey: As I understand, although the two layers 
start with quite a different proportion of hygroscopic material in 
them, one part in one and one-tenth part in the other, they would 
equalise themselves ?—They would, in process of time, equalise. 

Mr. Movtton: Why don’t you start with them equal ?—I can- 
not tell you why the patentee did not start with them equal, but I 
can only conclude that he had some reason. Such, for example, 
that there is water of crystallisation in one of the materials that 
would alter in time. , 

He says the proportions may be altered ?—No; he gives you the 
best proportions he knew of. 

You see no reason whatever in a closed cell for having hygro- 
seopic material /—T have no doubt there is a reason, but I do not 
happen to know. 

long as it is closed, I put it to you that the plaintiffs’ battery 
is exactly as good without the hygroscopic material 7—It may be. 

Are you prepared to say it is not ?—So long as it is absolutely 
closed, without any vent or cracks. 

I put it to you there is not one battery on the market made in 
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accordance with the receipt in the specification ?—I am not aware 
of any substantial departure. 

What is the physical condition of the inner layer if made in the 
way it is descri from line 20 to 24?—It will be semi-solid. 

I put it in this way: It is totally unlike the cells on the market ? 
—I don’t agree with you. It is more fiuid than the state in 
which you find the stuff if you open a cell after having been made 
some months. 

You know nothing of the early history of the manufacture ?— 
Nothing. whatever. 

It was perfectly well known that you might, with no other effect 
than altering the internal resistance of the cell, put inert matter 
into the electrolyte until it became unspillable ?— Yes. 

All that inert matter that is put into the plaintiffs’ combination 
is for that purpose ?— I suppose so. 

Now, the effect of putting that in is} to make a semi-solid plastic 
mass ?—Yes. 

Both in the plaintiffs’ specification, and in all the other cases in 
which it used to be done ?—Oh no. 

Take papier maché or asbestos. Does that make it a semi-solid 
or plastic mass?—Idon't think asbestos makes a plastic mass. 
Papier maché does certainly. 

Does not finely comminuted asbestos make the electrolyte into a 
= or plastic mass ?—I think finely comminuted asbestos 

It was well known to put layers of asbestos paper in order to 
render the electrolyte unspillable ?—I have seen it done. 

I put to you that that is exactly the same electrically, and exactly 
the same mechanically and physically as putting in blotting paper ? 
—It is very much the same. 

You draw no distinction between ‘the two ?—I draw no essential 
distinction between the two. 

Take sawdust or asbestos or sand in a dry cell. I put it to you 
that there will be no movement of the carbon particles at all ?— 
Yes ; the diffusion of the liquid will move them. 

“Could diffusion move a solid particle ?—-It does. 

I put it to you that such a danger is for all practical purposes 
non-existent ?—I think that that is disproved by the reason that no 
successful battery was made until we had these instructions from 


Burnley. 

I put it to you that any such danger as the carbon particles 
making excursions through a plastic layer produced in the old 
fashion of asbestos sawdust or papier maché is practically non- 
existent ?—It depends on the close-grainedness of the plastic 
material so called. 

Kindly tell me where that is pointed out in the specification.— 
It is not pointed out in the specification. 

Can you tell me anything in the specification to show what things 
will stop the carbon from emigration, and what will not ?—No; I 
don’t think the patentee gives instructions on that point. 

Does he give any instructions which show whether you could 
safely leave his prescription or not ?—No; the general instruction 
is that one layer must have no depolarising material. 

I ask you does he give any directions which show how you can 
safely leave that prescription ?—No, I think there are none. 

The further hearing was adjourned. 


On Monday, May 25th, Prof. Smivanus Tompson was further 
cross-examined by Mr. Moutton. 

You have told his Lordship that you consider blotting paper to 
be equivalent to that which is described between the lines 11 and 
16 of the plaintiffs’ specification ?— Yes. 

Can you point out anything in the specification to indicate 
that ? 

His Lorpsuie: Indicate what ? 

Mr. Movtton: To indicate that it is an equivalent in the speci- 
fication, my lord. 3 

Tbe Wrrnezss said he thought what he said was, that the blotting 
paper as a filter, was an equivalent. 

1 want you to point out auything in the specification that is 
within the claim, and is an equivalent to what is described ?—I do 
not think there is anything. ; 

Therefore, no one reading this specification would learn from it 
that he was not to use blotting paper ?—I should rather put it that 
there was nothing here directly to suggest that blotting paper so 
prepared was an equivalent. 

- Cross-examination continued: He did not remember any 
previous prescription like the plaintiffs’, and, therefore, he thought 
it was a rovel composition. 

Will you tell his Lordship from the specification what things are 
included—what outside layers are included, aud what are not 
included in the specification ?—Do you mean as equivalents for the 
outside layer as that is given here ? Pi 

I am not going into the question whether equivalents are, or are 
not, included here. But I want you to tell his Lordship what out- 
side layers are included in the invention and «hat outside layers 
are not included. 

Mr. Asrpuny: That is a question of construction. 

The Wrerness was understood to say that he could only express a 
scientific opinion upon the matter. 

Mr. Moutton: No. This is an invention consisting of an inside 
layer, an outside layer, and electrodes, and you must be able to get 
from the i ion what outside layers are included, and I want 
you to point out to his Lordship what they are ?—As I understand 
it, my Lord, the description as given bere is a description of a semi- 
solid or plastic material of which a composition is given, which 
composition will have certain properties. 

May I take it that you consider any semi-solid or plastic body is 
within the invention?—No, certainly not, unless it has these 


Show me anything which points, which gives directions, that 


blotting paper is within the specification.—It must be a material 
which is a semi-solid and is to contain hygroscopic material, and it 
has to fill up the space between the two electrodes. 

It was common knowledge to mix chloride of zinc with gal. 
ammoniac in cells of this kind. Now let us go to the inner layer, 
We have already got that the inner layer made according to the 
specimen is a pasty mass ?— Yes. 

You have not had any special experience with dry cells during 
the last fifteen years ?—No very special experience. 

Can you speak right back to 1890 as to the cells in the market ?— 
Yes, I think I can. 

What were you using in 1890 ?—I used very few of them, because 
they were not good. I used, preferably, Leclanché. I used afterwards 
en and then Gassner. The Leclanché batteries were widely 

nown. 

It was perfectly well known that the carbon was for the purpose 
of, as it were, increasing the conducting power of the carbon pole, 
and the peroxide of manganese was the depolariser ?—The last 
point was certainly known—lI am not sure about the first. 

But they knew why they put in the carbon ?—I should have said 
so. I should have given them my answer. I do not know whether 
it was generally known. 

There were many electricians who I am sure you will say were 
quite as likely to kaow as you ?—If they had been forced to think 
about it they would have said so. 

Do you mean to say that the electricians in 1890 did not know 
what the carbon was there for ?—I think they thought it was there 
for something else. 

At all events, they put it there ?—They put it there, and it un- 
questionably would have that effect. 

And they knew it would have that effect ?—They might have 
kaown ; some of them certainly did. 

That will do for me. Now let us see what Leclanché himself 
knew many years before. Just look at the two specifications of 
1866.—One, my Lord, is called Brandon. 

His Lorpsure: The first one is only a provisional. 

Mr. Mooctton: The first one is only a provisional, my Lord, and 
the second is completed. They are both of them Leclanché. I will 
take the second. On page 3 of No. 2,623 of 1866, he says:—“I 
take a glass jar with a large neck, into which I introduce a porous 
cell or vessel destined to receive a plate of carbon or graphite, 
such as is obtained from the lining of gai retorts, and to which I 
attach a metallic wire acting as the positive pole, and I fill the 
porous vessel with peroxide of manganese reduced to powder, 
or with a mixture of peroxide of manganese and powdered 
graphite.” Therefore, at that time he knew of, and proposed for, the 
central parts of his battery, powdered graphite and peroxide of 
manganese ?— Yes. 

“The conducting wires are through holes made in the 
cork or bung, which closes the neck of the jar, and in the centre of 
the said cork I make a third hole into which I insert a small glass 
tube "—— 

Mr. Astbury: Are you not going to read the intermediate part ? 

Mr. Mouton: I beg your pardon.. “I then fill up the jar with 
sand, or sawdust, or other granulated substance which will thicken 
the water, and I place in the same a plate of zinc provided witha 
metallic wire acting as a negative pole.” Now I see they put sand, 
or sawdust, or other granulated substance which will thicken the 
water. Of course popier maché, or asbestos, or anything of that 
kind would do. 

Mr. Astsury: Papier maché is not granulated. 

The Witszss: Anything that is granulated, certainly. 

Mr. Moortton: With the knowledge of the world at the time, 
they would know perfectly well they might put in anything of that 
kind ?—I do nvt think they would have thought of papier maché. 
They might have thought of asbeetos, certainly. 

Supposing he fills the porous pot with this powdered peroxide of 
manganese and graphite, and then outside the porous pot had this 
sawdust, as I will put it, and then “the entire mass of-sand and 
peroxide of manganese is moistened with a concentrated solution 
of hydrochlorate of ammonia.” That is sal-ammoniac ?— Yes. 

Electrically, that is an ordinary Leclanché battery ?—It is. 

So is the plaintiffs’ ?—Yes. 

Ia both cases the layers are wet solid substances ?— Yes. 

And the fluid that wets them is sal-ammoniac ?— Yes. 

With the exception of bis using a porous pot to keep the two layers 
apart, can you tell his Lordship any difference between that cell 
and the plaintiffs’ ?—I think the differences are these. That there # 
no hygroscopic; that the material outside the porous pot will not 
be in the plastic condition. 

You do not mean to tell me that if blotting paper is plastic, saw- 
dust and water, or asbestos and water, is not plastic ?—Sand and 
water will not stand up in the same way as blotting paper. 

Now, do you consider it would have been invention to change 
the plastic outside layer of the earlier Leclanché which we have 
just been dealing with for blotting paper ?—Not ia itself. 

Therefore, I may take it that you do not think it would have 
been novel to have a porous pot full of powdered peroxide of man- 
ganese, and carbon surrounded by blotting paper, and sal-ammoniac 
poured over it ?—Not useful. : 

It would not be novel ?—Yes, in some respects. 

There would have been no invention in using that porous pot fall 
of that mixture with blotting paper outside and doused with sal- 
ammoniac ?—No, 

That is all I want to know. Therefore the invention of the 
laintiffs is leaving out that porous pot where it was not needed ?— 
0; that is one part of the invention. 

Will you tell me avy other part ?—Well, he is only able to do 


. that because he substituted a substance which is different from the 


sand which he had before... There are two stages in it, neither of. 
them by itself might constitute an invention. 
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I understand what you say now. Tell me anything else ?— 
Nothing else occurs to me at the moment. 

The witness was then referred by the learned counsel to a battery 
described in Skrivanov, No, 489, of 1882. Wrrnuss stated that the 

rocess for making a paste described by Skrivanov did not give a 
precipitate that was insoluble. He had really misdescribed what 
hethought he had. The Skrivanov batteries failed because the 

that he produced was not porous. 


Were you not on a committee that gave an award of a medal to . 


Skrivanov for this very battery ?—No, another battery. 

Wirness, further cross-examined, said that Skrivanov’s figure 2 
bad paper over the top of the -between that and the zinc. 
That was for the purpose of keeping the paste from the zinc. 

Now, I put it to you, what difference do you say there is between 
that and what is included in the plaintiffs’ specification ?—There 
are sevesal small differences besides the main difference of 
chemicals ; that this is not a dry Lecianché, and this paste is not a 
porous paste. 

The WitNEssS was then referred to Walker, No. 883, of 1883. He 
said that there the inner layer was not pasty. His experience of 
the agglomerate blocks there was that they djd not become pasty 
when they were put into the cell. Walker’s was a method of 
getting a layer, but if was a special method applied in a different 
case, and it produced certainly, in his experience, a different result. 
Questioned with reference to Jensen, the witness admitted that he 
was the inventor of the Hellesen dry cell. His claim was “ the 
application and employment of oxides and superoxides of the heavy 
metals,” and that would include binoxide of manganese. There the 
zinc was in the liquid outside. It was not a dry cell at all. It was 
an ordinary wet cell, like a Leclanché. It was a simple Volta cell 
made in a particular way. There was nothing to tell you how to 
make a dry cell. It would not lead you towards the plaintiffs’ 
invention. 

It is the defendants’ cell, is it not ?—I do not think itis. I 
think it is the ordinary open wet cell. 


He puts quite clearly the carbon surrounded by hard rammed 


binoxide of manganese and graphite, and with porous paper out- 
side—parchment paper outside ?—Suitable fabric bound round, he 


says. 

If that is put into a zine cylinder of that size it is then the defer 
dante’ cell ?—It would be very like the defendants’. 

Is there any difference ?—Yes; considerable difference. 

What difference ?—It is not sealed up, and there is no chloride 
of zinc in it. Those are-the two points, 

The witness was then cross-examined as to Dymond’s complete 
specification, No. 18,754 of 1888. He said that there the internal 
layer was a coal brownstone electrode. The agglomerate electrodes 
of carbon and binoxide of manganese, carbon and brownstone were 
sometimes baked and sometimes not. 

Take one that was not baked. How did that differ from the 
plaintiffs’ specification ?—It would require a carbon rod. That is 
the most important ’point. Then another point was that the 
plaintiffs’ specification was a thing that had to be sealed. ? 

Croes-examination continued: He did not suggest that there was 
any invention in putting a carbon centre to this coal brownstone 
electrode. The differences between Dymond and plaintiffs, were 
differences of detail. In Castle-Smith the paste described would 
act perfectly as the outer layer. 

How does that differ from the plaintiffs’ ?—It differs in the 
following respect, that plaster of paris cannot be used for it, 
according to the patentee. The witness said that in Castle-Smith 
the outer liquid was described as phlegmy, and it is obviously 
sufficiently liquid to render a bag necessary to hold the depolarising 
paste against the electrode. The canvas bag showed that the layers 
would not stand up of themselves; the inner layer, for instance, 
tequired to be held up. That made a difference to the practical 


~ working of the cell. 


Why ?—Because if the depolarising substance can fall down, it is 
not such as can hold itself up against the carbon; or if 
it is not held up against the carbon, being unable to 
hold itself up, then the material will not be able to per- 
form its proper function, Plaster of paris wasa better material 
than tragacanth. 

You do not say that there is any difficulty in making a 
ng paste ?—No, but there is no description how to do it 


Look at this extract of July 2ist, 1889. “A dry cell presenting - 


some novel features has lately been brought out by M. P. Germain, 
belonging to the French Telegraph Service. The material employed 
by M. Germain is cellulose, prepared from cocoanut fibre.” This 
battery is used enormously in France, is it not ?—I believe it is. 
This material is cheap, is a good conductor, and possessed 
of great absorptive properties. In the Germain modification 
of the Leclanché cell the carbon plate, surrounded by a mixture of 
powdered retort carbon and binoxide of manganese, rests under- 
neath a cellulose pad soaked with a solution of sal-ammoniac; on 
the top of the cellulose there are two sheets of zinc. Four 
powerful springs press the cellulose pad tightly against the layer 
ofcarbon. Laboratory tests show that this cell does not polarise 
nearly as rapidly as the Leclanché, and is capable of giving com- 
paratively powerful currents for short periods.” That is a great 
advantage over the Leclanché, because the defect of the Leclanché 
was that it would not do that ?—It polarised too quickly. 
That was a dry cell, and had got carbon and zine as the 
odes, and round the carbon was a damp powder composed of 
binoxide of manganese and carbon powdered and soaked with 
‘al-ammoniac. Then there was a cellulose pad which was the same 
paper. The main distinction between that 
efendants’ was t was a uirin 
Can you point his Lordship to any other distinction between this 
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and the defendants’ cell beyond that it would require water added 
to it? No other distinctions except such as are necessitated when you 
close the cell.. When you close the cell then you begin to have 
the other question of moisture. You would no longer be able to add 
water when the cell was closed. 

Therefore I may take it that if this was closed it would be the 
defendants’ battery ?—No, because they do add hygroscopic. 

But you say it makes no difference whether they do or not ?—It 
does, it makes the cell a better cell. 

You say if this is closed the only difference between it and the 
defendants’ is that there is no chloride of sinc added ?—That is the 
only chemical difference ; there are mechanical differences. ; 

_ What are they ?—The disposition of the pastes in cylindrical 
form round one another. 

You have told us those forms were perfectly well known and 
interchangeable ?—Yes, but the patentee who arrives at a useful 
form and introduces that useful form has done something to the 
credit of which he is entitled. : 

Now I come to the Thiebaut group. With regard to Thiebaut 
there was a fundamental patent and three patents of addition, I 
think ?— Yes. 

That is the method whereby small improvements of an original 
invention are patented ?—Yes. 

This was a circular cell, zinc outside and carbon inside as an elec- 
trode ?—Yes. 

The learned counsel then read to the witness certain passages 
from Thiebaut, and from the third certificate of addition of 
Thiebaut in which was the following passage: “The object of the 
present addition is to indicate the various chemical compounds pro- 
ducing by their application to my system of dry cells, results 
analogous to those which I hitherto obtained with peroxide of 
manganese. I have noticed that I can substitute for the peroxide 
of manganese, which is not always handy, pure peroxide of lead, or 
conveniently, minium, a mixture of peroxide and protoxide of 
lead, a substance well known in commerce.” These are powders, 
of course ?—Yes. 

So that we have in Thiebaut the powdered depolariser and 
graphite in grains or carbon grains ?—Broken up I think it is, 
concassé. 

Then sal-ammoniac is an excitant, and outside a layer of plaster 
of paris and sal-ammoniac which has set?—And cooking salt 
with it. . 

Just tell me where that differs in that last form from the 
plaintiffs’ specification ?—Not so much in form as in composition, 
because sal-ammoniac would not be the right excitant if you used 
peroxide of lead or minium. 4 

But it would work, would it not ?—It would work for a short 
time. It would form chloride of lead, which is bad. I certainly 
do not think it would make a good cell. 

Further cross-examined, Wirness was referred to Gassner’s 
United States patent of 1887. He said there the plaster mixture 
was not identical with the plaintiffs’. The chemical composition 
was different, but played the same part. Gassner had not got a 
second plaster layer. The witness was then re-examined by Mr. 
AstBurRy, and the hearing was adjourned. _ 


(To be continued.) 


PROSECUTION OF THE CHARING CRoss AND STRAND CoRPoRaTION. 


Art the Mansion House, on May 29th, the Charing Cross and Strand 
Electricity Supply Corporation, Ltd., were summoned for that they, 
on or before July 12th, 1901, at the corner of Mincing Lane and 
Fenchurch Street, did begin to execute a work respecting which 
they ought to serve a building notice under the London Building 
Act, 1894, before serving such notice. We are indebted to the Times 
for the following account of the proceedings :— 

The work referred to in the summons was the construction of an 


* underground chamber in connection with electric light wires. There 


were six other similar summonses in to the construction of _ 
such underground chambers in other parts of the City. The sum- 
monses were issued at the instance of the district surveyor under 
the London Building Ast, 1894, for the eastern division of the City, 
and they had been adjourned from time to time pending a decision 
of the High Court as to whether the underground chambers were 
“ buildings” within the meaning of the Act. Mr. Bale, solicitor, 
appeared in support of the summonses; Mr. F. F. Daldy ap 

for the defendants. Mr. Bale said that the Building Act provided 
that where any building, or structure, or work was about to be 
begun a building notice respecting it must be served on the district 
surveyor. The buildings in this case were underground chambers 
in connection with electric light wires. The chambers were 7 ft. or 
8 ft. square. The question arose as to whether they were “ build- 
ings” within the meaning of the Act; and, although there was a 
decision of the High Court, the defendants wanted to have the 
matter decided again.. Some other similar summonses had been 


issued from the Guildhall, and the magistrate at the Guildhall con- 
High Court. The 


only ask for a nominal 
amount of costs. Mr. 


imposed by the magistrate at the Guildhall. Mr. Daldy replied 
that the penalty was 1s. on each summons. Sir Joseph Savory said 
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he thought that a nominal penalty of 1s. on each summons would 
suffice. He should make an order for £10 10s. costs on the first 
summons. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THe discussion on the papers by Mr. A. D: Williamson and Mr, 
A. B. Chatwood was concluded on May 14th. - 
Mr. Mavor (Glasgow) congratulated Mr. Williamson on the 


large amount of valuable information contained in his paper; he 


had himself collected a good deal of data relating to working costs 
in cases of electrically-driven machinery. The best examples were 
weaving and spinning factories, and the worst—engineering shops. 
He had roughly compared the results given with those of a spinning 
mill in Lancashire. Eliminating repairs and depreciation as not 
being directly comparable, he found the most ing difference in 
wages per unit, which in the latter case were ‘034d. He wished to 
emphasise the possibility of employing cheap labour in connection 
with motor-driven plauts—a feature as yet unappreciated. Mr. 
Mavor favoured the use of low-speed units; the commatator surface 
speed being low, but little attention would be required. From the 
author’sremarks, he imagined that breakdownsin the generating units 
were infrequent, which wasa point in favoar of using a less number of 
larger units. The real argument for adopting electric driving was 
the possibility of introducing economical generating plant. Mr. 
Mavor further drew attention to the advantage of using the “ ontside 
armature ” type of motor, previously introduced by himself. 

Mr. D. L. Sensy Biaaz (Newcastle-on-Tyne) found himself in 
agreement with practically everything contained in Mr. 
Williamson’s paper. He agreed with Mr. Mavor as to the 
desirability of reducing the number of generating units, suggesting 
that two units, and even one large unit, under certain circumstances, 
would give greater economy. He, personally, used bare conductors 
wherever possible, and thought that a thin insulation would quickly 
perish. For small tools he had found circuit breakers to be 
unreliable, and usually grouped such tools on distributing boards 
with fuses. From inquiries and personal experience of a number 
of cases, he had found that the saving, in substituting electrical for 
steam power, varied from 35 to 50 per cent. 

Dr. Wissengrund advocated that electrical and machine tool engi- 
neers should work more in uni8on, recognising that the motor is a 
component part of the machine. 

Mr. ALLEN (Bedford) gave his experiences when designing their 
new works some years previously. His firm had found that half 
the power was absorbed by the shafting and half in the machine 
tools and work done. In the matter of tools it was surprising what 
slight improvements had been made in their efficiency. Witha 
view to saving a portion of the energy usually lost in belt trans- 
mission, his firm were driving their machinery direct from the line 
shafting—a clutch transmitting the power from the shaft to the 
speed cones—thus dispensing with countershafts and a great deal of 
belting. This had effected a saving of 25 per cent. in power. Their 
experience was that half the tools in the shops were running at the 
same time; if it was desired to work any particular tool overtime, 
this was effected by means of a portable motor. 

Mr. Fatrrax thought that motor makers might make more use of 
mechanical speed-reduction gears attached to the motor, to reduce 
the speeds to somewhere near those used in line shafting. He had 
introduced an arrangement of speed-reducing pulleys, the reducing 
gear being contained in the driving pulley, which is mounted on 
the armature shaft. By having four such pulleys with an outer 


bearing, a speed reduction of from 800 to 600 revolutions could be 


obtained. 

Mr. RussELL gave some interesting particulars of the Silvertown 
factory, in which electrical driving had replaced many of the older 
steam engines, and was used ia all the new shops, Their plant 
embraced 150 motors of 3,800 u.P., in sizes varying from 1 to 
150 ue. The maximum load was 1,200 xw., and the average 


. 300 xw., this small figure being due to running all night for one or 


two machines. His firm made it a general rule that any machine 
requiring over 5 uP. should have a separate motor; occasionall 
groups of tools were driven by two or more motors. He cotisidered 


_ if uneconomical to use motors of less than 5 u.P. In the matter of 
speed-reducing gear, he had used all the forms mentioned, and, in. 


addition, worm gearing for slow-running machinery with heavy and 
variable loads. The wear on the worm and thrust bearing was 
inappreciable after two years, and it also took little room, and ran 
silently. In the matter of first cost worm gear is 15 per cent., and 
chain gear 25 to 50 per cent. higher than spur gear. He had had 
good results with smooth-core motors on fluctuating loads, and had 
been compelled to give up using circuit-breakers owing to their un- 
certain action, and to revert to fuses. 

Mr, E. K. Soorr thought that all motors should be provided with 
fiy-wheels or heavy armatures, or be built on the outside armature 


m to compensate for the. loss of fly-wheel effect, which occurs . 


syste 

when line shafting and pulleys are discarded. Mr. Scott also took 
the opportunity of dragging the “polyphase herring” acrogs the 
trail; unfortunately his remarks were not calculated to emphasise 
the good features appertaining to polyphase motors. 


_ In the course of further discussion the low works costs shown by . 
the Electric and Ordnance Accessories Co. with a Dowson gas 


plant was commented on, surprise being expressed that this method 
of driving had not been adopted at the other works. 
Mr. PatcHet considered that both polyphase and 


direct-current 
systems had their own special applications for which they were 


most suitable. 


Mr. Ropzet Hammonn, after referring to the value of results 


obtained from actual practice, mentioned that the costs of produc- 
tion at the Sheffield works should ‘convince the most sceptical of the 
possibility of producing and distributing electricity at 1d. per unit, 
He was anxious to know how it is that coal reaches so high a figure 
per unit compared with the published returns of municipal stations 
with much lower load factors. , 

Mr. PatcHELL observed that a greater difference really existed 
Messrs. Vickers’ figures represented a}l units generated, while the 
municipal cost refers only to units sold. Farther comments will 
be communicated by Dr. Rhodes and Mr. Drake. S 

Mr. Cuatwoop offered a few remarks on the discussion, and con- 
sidered the 25 per cent. saving mentioned by Mr. Allen as the result 
of abolishing top-gear would be much increased in a small shop, 
and also in that case a proportion of two machines running ont of 
10 would be nearer actual practice. 

Mr. Wiittamson, replying to the discussion, mentioned that he 
could not remember any breakdowns in engines and dynamos, but 
the trouble was rather with the boilers. In the matter of insulated 
conductors they were necessitated by the numerous telephone wires 
about the works, and the insulation had not perished during six years’ 
use. Nearly all recent additions in motors were of the variable-speed 
type, owing to their past favourable experience. - After looking 


: through many large European works, he had seen no practical 


alternating variable-speed motor, also he did not consider a three- 
phase system of much value in small areas. In the matter of speed 
reduction, Mr. Fairfax’s gear did not appear to have sufficient range. 
Worm gears gave 85 to 90 per cent. efficiency running in oil, but they 
were too expensive, and not so efficient as spur gearing. Slotted 
armatures were cheaper, as well as stronger, than the smooth type; 
the former cunsideration was a preponderating one, and, in their 
experience, commutators gave no trouble. The gas; engine plant at 
the Electric and Ordnance Accessories ('o. was a recent addition, and 
would, no doubt, be adopted in future; their economy was only 
appreciable when the Mond gas plant was large enough to enable the 
bye-products to be utilised. In the matter of high coal costs, this 
might be due to the small units and also to the considerable 
amount of steam-driven auxiliary plant, which would probably be 
replaced later on. 

The meeting ended by a demonstration of the working of the 
Richmond Carey electric lift, by the inventor. The lift requires no 
attendant, being operated by the passenger, who has a series of 
selective buttons provided for his use in the cage, and on the various 
landings. A full description and diagram of this lift was given in 
our last issue. 

The discussion, as a whole, was rather disappointing, considering 
the numerous practical examples of motor-driven plants, both on 
the direct and polyphase systems, with independent generating 
plants and in connection with our northern municipal undertakings’ 
which are working at the present time. 


AnnuaL MEETING. 


The annual general mecting of the Institution was held on May 
28th. The report of the Council went in detail into the large 
ataount of work done by the Institution and its staff during the 
year. It showed that since the last annual meeting 35 new members, 
135 associate members, 155 associates, and 229 students had been 
elected, making a total of 554. 58 candidates had been approved 
for ballot at this meeting, 23 associate members, 2 foreign members, 
and 14 associates have been transferred to the class of members; 
203 associates and 3 students have been transferred to the class of. 
associate members, and 61 students to the class of associates. 14 
members, 3 associate members, 16 foreign members, 52 associates, 
and 12 students have resigned since the date of the last report. 

The Council has awarded the following premiums for papers and 
communications :— 

The Institution Premium, value £25, to Dr. J. A. Fleming, F.B8, 


’ for his paper entitled ‘‘ Photometry of Electric Lamps.” 


The Paris Electrical Exhibition Premium, value £10, to Mr. M. B. 
Field, for his paper entitled “A Study of the Phenomenon of 
Resonance in Electric Circuits by the Aid of Oscillograms.” 

Two Extra Premiums, value £10 each, one to Messrs. A. D. 
Constable and E. Fawssett jointly, for their paper entitled ‘“ Distri- 
bution Losses in Electric Supply Systems”; and the other to Dr 
W. M. Thornton, for his paper entitled ‘Experiments on Sya- 
chronous Converters.” 

An Original Communication Premiwm, vaiue £10, to Messrs, A: 
Russell and C. C. Paterson, for their communication entitled 
“ Sparking in Switches.”. 

Students’ Awards —A premium, value £7, to J. Griffin for his 
paper on “ Synchronous Electrical Machinery.” : 

A premium, value £5, to F. J. Hiss for his paper on “ An Analysi# 
of Some Points in Three-Phase Motor Design.” ; 

A premium, value £5, to E. Fisher for his paper on “ Three-wite 
System of Electric Lighting by Continuous Current.” 

A premium, value £4, to A. G. Ellis for his paper on “The 
Paralieling of Alternators.” 

A premium, value £3, to T. H. Vigor for his paper on “The 
Photometry of Electric Lamps.” - ; =. 

Salomons Scholarship.—The Council has awarded Salomon’ 
Scholarships, value £50 each, to Mr. G. B. Dyke, of University 
College, London; and to Mr. H. W. Kefford, of the Central 
Technical College. 

David Hughes Scholarship.—The award of the David Hughes 
Scholarship, value £50, has this year been made to Mr. W. 2: 
Wilson, of King’s College, London. : 

The Building Fund, which at the commencement of the year 1902 
stood at £9,397 18s, 9d., was, on December 3ist, £10,691 1s. 11d. 
The increase inciuded a sum of \£800.transferred from the 7 
income, and a sum of £15 presented by the Engineering Society 
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the Finsbury Technical College. The Council expresses’ its satis- 
faction at having also received during the later portion of the 


_ session a donation of £76 193. from 637 students of the Institution. 


Local Honorary Secretaries—During the session Mr. R. H. Krause 
has retired from the office of local honorary secretary and treasurer for 


Austria-Hungary, owing to his change of residence, and Herr A. Von 


Boschan has been appointed in his place. Mr. John Hesketh has 
succeeded Mr. R. O. Bourne as local honorary secretary and trea- 
surer for Queensland, on the appointment of the latter as Common- 
wealth Pablic Service Inspector; and Mr. James Oldham is now 
local honorary secretary and treasurer for Uruguay in place of his 
brother, Mr. John Oldham. Mr. W. Grigor Taylor, on leaving the 


East, has been obliged to give up his office of local honorary secre- ~ 
, tary and treasurer for the Straits Settlements. 


At the suggestion of Mr. H. H. Kingsford, the Secretariat for 
Peru and Mexico has been divided, Mr. Kingsford retaining the 
office of local hon. secretary and treasurer for Peru, No appoint- 
ment has yet been made.to the Mexican secretariat. 

Visit to America in 1904.—The Council has received and accepted 
an invitation from the American Institute of Electrical Engineers 
to visit the United S‘ates in 1904. The McGill University of Mon- 
treal has invited the two institutions to hold a joint meeting in their 
building at the sametime. The invitations, both from the American 
Institute and from the McGill University, are couched in the most 
cordial terms, and the Council hopes that it may be possible to 
arrange not only for a visit to the Eastern States of America and to 
~ -. Louis Exhibition, but also for the proposed joint meeting in 

anada. 

National Physical» Luboratory.—Prof. Ayrton’s period of office as 
a representative of;.the Institution on the General Board of the 
National Physical Laboratory having expired, and he being 
ineligible for re-appointment, Mr. Robert Kaye Gray has been 
nominated by the Council to serve in his stead. 

Work of the, Institution.—The work of the Institution continues 
steadily to increase, both in amount and importance. During the 
past year there have been 21 committees at work; 16 general 

- meetings, four special general meetings of members, 26 Council 
meetings, and 93 committee meetings have been held. 


INTERNATIONAL 
TELEGRAPH CONFERENCE DINNER. 


An interesting function took place on the 28th ult., when the Sub- 
marine Telegraph Companies entertained the delegates and a 
number of distinguished visitors to dinner at the Hotel Cecil. 

Sir John Wolfe-Barry presided, and was supported by the 
Marquis. of Tweeddale, Sir John Denison-Pender, Sir A. J. L. 
Cappel, Commodore E. Suenson, Messrs. J. H. Tritton, E. N. 
Underdown, R. K. Gray, G. G. Ward, and other well-known repre- 
sentatives of the cable companies; while amongst the guests, who 


» numbered about 450, were Lords Strathcona, Allerton and Kelvin, 


Sir Henry Mance, Sir H. C. Fischer, Sir H. Tozer, Sir W. H. 
Preece, Profs. Ayrton, Perry and Thompson, Messrs. J. C. Lamb, 
St. J. Brodrick, G. von Chauvin, W. Shuter, Dr. A. Muirhead, and 
other leading scientific and official gentlemen. Most of the guests 


were accompanied by ladies, and the scene was both animated and — 


brilliant. 

After the dinner, the Chairman briefly proposed in turn the healths 
of “Their Majesties the King and Queen, and the Rulers of all Other 
Countries,” which were cordially received. The Chairman then 
proposed ‘Success to the International Telegraph Conference,” 
and offered a hearty welcome to the ladies and representatives of 
foreign administrations. From small beginnings in 1851 and 1858, 

he said, the Conference. had grown until it became of world-wide 
importance. It was not until 1871-that the Submarine Cable Com- 
panies were admitted to the Conference; he hoped that all the 
delegates would admit that that departure was a salutary one, and 
pointed out that no less than 199,000 miles of cable were owned by 
the companies represented at the dinner. Previous meetings, in 
which the companies took part, were held at St. Petersburg in 1875, 
London in 1879, Berlin in 1885, Paris in 1890, and Buda-Pesth in 1896, 
They were now proud to welcome the delegates once more to the 
old City of London. The Cable Companies wished the delegates a 
most hearty welcome, and them as friends and comrades, 
Friendly conference ensured the exchange of ideas and the 
cultivation of broad views. He hoped that the dinner would be 
agreeable to the guests, and would also be useful in furthering the 
objects of the meeting. Harmony should prevail on such an 
Occasion; hence the dinner would be followed by a musical 
programme, and he hoped that the Conference would compare 
favourably with its predecessors, With the toast Sir John Wolfe- 
Barry associated the names of Mr. J. C. Lamb, Second Secretary to 
the British Post Office, and M. Delurge, the doyen of the Conference. 

Mr. J. C. Lamb replied in French, pointing out the influence of 
telegraphs in promoting and friendship, and expressing the 
appreciation of the delegates for the magnificent féte which had 
been provided for them, and for the kind words uttered by the 
chairman, M. Delarge also replied in similar terms. 

The guests then adjourned to the Victoria Hall, where the Blue 
Viennese Band, which had performed at intorvals during the 
dinner, and a number of accomplished artists, carried out an 
enjoyable programme of songs, violin solos and orchestral pieces. - 
We should not omit to mention the admirably-executed souvenir 
rogramme, illustrated with beautiful allegorical designs 


the ratio 


CORRESPONDENCE. 


‘The Baltic Mercantile and Shipping Exchange. 


In your article under the above heading, I note that you 
take. serious exception to the use of steam-driven fans and 
pumps, and while I am quite in accord with you, I should 
esteem it a favour if you will correct the possible impression 
that I am responsible for this portion of the work. ; 

The scheme was arranged and estimates accepted for this 
content before I was called in with regard to the electrical 
work, 

Thanking you in anticipation— 

London, E.C. 

May 29th, 1903. 

[If our correspondent will kindly refer again to the article 
in question, we think he will find it quite clearly stated 
that we found no fault with the part of the work for which 
he was responsible; but we can readily appreciate his 
desire to be dissociated from the unfortunate design of some 
other portions of the scheme.—Eps. Exxc. REv. ] 


Adrian Collins, 


Municipal Electricity Undertakings. 

So long as people do not all think alike and think aright, 
so long will difference of opinion exist. Ido not for a 
moment hold the egotistical notion that I -always think 
aright, but I am always prepared’ to argue my point after I 
have taken the trouble to rush into print. It may be, as in 
the present case, that the journal publishing my articles - 
does not quite ‘agree with me; all credit to the journal 
for publishing it. 

The question which is causing so much doubt, and over 
which such diversity of opinion is expressed, is of a purely 
financial nature. 

When can a municipal electricity undertaking be said to 
be a paying concern ? | 

I hope my readers will forgive my method of argument ; 
it may not appeal to everybody, but I think the logical 
mind will appreciate it. 

I take it as an axiom that a municipal electricity under- 
taking is paying, at a standstill, or is losing according 


actual value of plant — 


total borrowed capital 
is increasing, constant, or diminishing. 

The rate of variation of this ratio may be taken as an 
indication of the prosperity (or otherwise) of a municipal. 
electricity undertaking. The argument is, of course, 
applicable to any municipal undertaking, but we are at pre- 
sent concerned only with electrical matter, —. 

It is assumed here that originally the whole of the capital. 
was borrowed. As time lapses, the borrowed money is 
gradually repaid, but, of course, the plant has been depre- 
ciating. The above ratio says that a municipality must, to 
be prosperous, take such precautions that the rate at which 
it is repaying borrowed money always exceeds the rate 
at which the plant is depreciating in value. A time will 
then come when the whole of the borrowed money is repaid, 
and the municipality will at that time be the gainer by the 
value of the then existing plant. his 

The amount which should be allowed for depreciation 
cannot altogether be gauged by experience since, as I have 
already pointed ont, plant may become obsolete before it is 
worn out. To my personal knowledge there are not wanting 
cases in which the whole generating station plant has been 
replaced in less than ten years in order to instal more up-to- 
date machinery. On the other hand, there are instances of 
obsolete machinery now running at a loss, because those in 
control think that it should not be discarded till it falls to 
pieces ! 

I fully appreciate any criticisms on opinions which I have 
advanced, but I challenge anyone to prove that a munici- 

ity is working at @ loss if its balance-sheet shows a profit 
when depreciation is allowed for on the lines I suggest. , 

~ Municipal business should be conducted on perfectly safe 
lines, or not undertaken at all. If private concerns choose 
to speculate it is no concern of ours, but where the rate- 
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payers’ money is at stake, those in authority should take 
care that they do not betray their trust. 

Corporations have a monopoly, and, being freed from com- 
— are not called upon to proceed on other than safe 
ines. 

The only insinuation which is implied in my article, and 
which may hit the mark, is that municipal business does 
not receive the same careful and anxious attention that i 
given to private concerns. 

I do not wish to disparage any of Mr. Boot’s remarks, but 
I cannot but think that he has not consulted his own 
balance-sheet for the year ending March, 1902, before 
writing, for I notice that the capital outlay on mains at 
Tunbridge Wells was £18,343 10s. 6d., and that-the main- 


- tenance and public lamps item for the year was £417 


19s, 6d., which works out at 2°28 per cent. for repairs, &c., 
and does not take ultimate renewals into account. ; 

I quite agree with Mr. Boot that a time will come - 
when single-phase working will be the recognised thing, but 
we must wait until a better single-phase motor is placed on 
the market, and a good commercial frequency changer. 


The Writer of the Article. 


I have been very much interested in the discussion that 
has taken place in the ELECTRICAL REVIEW on the above 
subject, and I have been very much enlightened thereby. I 
read the letter by Mr. Boot, Tunbridge Wells, on the same 
subject ; and I should like to know if it would pay to tear 
up roads to remove disused copper to sell at £30 a ton. 
Perhaps Mr. Boot thinks that the tearing-up of roads and 
making good again might be charged to the district rate. 
However, be that as it may, it is rather a curious argument 
to raise in support of a depreciation fund. Mr. Boot 
apparently takes his arguments from the management of 
municipal undertakings in his own town, which, despite the 
failure with the municipal telephones, appear to be managed 
much more upon business lines than at Brighton, as, for 
instance, they have a certain amount set aside for de- 
preciation. Not only this, but they pay out of the different 
undertakings about £600 a year towards the establishment 
charges of the Corporation. At Brighton we have no de- 
preciation fund whatever, and although we have over 
14 millions invested in reproductive undertakings, nut one 


penny is paid out of these undertakings towards the support — 


of the establishment charges of the Corporation ; but all the 
salaries of the extra officials who have been engaged, owing 
to the increase of municipal.enterprise, have to be paid for 
by the ratepayers, who derive no benefit in return. We 
started our electrical supply in Brighton in 1891. About 
three or four years ago the Town Council proposed to build 
a new generating station at Southwick, on which a 
tremendous lot of. money has beei: spent, notwithstanding 
the fact thatthey had a site within the borough much more 
suitable than the site at Southwick. ; 

At the present time the Corporation are inviting tenders 
for fitting mavhinery to the new station at Southwick ; 
they are also inviting tenders for transformer plant for 
North Road, the present generating station. 

Now, Sir, it would be interesting to know what the 
Council propose to do with the existing plant. Perhaps 
wie Fee going to sell it at the rate of £30 a ton. 

referring to the return on reproductive undertakings, 

I find that to the end of March, 1902, Brighton had paid 
off its electrical undertaking £30,000, out of a capital of 
£414,000. So it seems to me that, with the exception of a 
small percentage, the whole of the money invested in the 
resent generating station will be completely thrown away. 
erhaps Mr. Boot will be able to enlighten me as to how 


the depreciation fund is worked in.a case like the above, : 


as I dare say there are other cases similar. 


Mautby Hill. 
Brighton, June 1s/, 1903. 


_ A “Shocking” Leak. 
- Tam assistant in a large London station, and was called - 
earth,” 


On examination I found a jet of dry steam was impinging 

upon a piece of magnesia lagging, somewhat loosely attached 
to asteam pipe. This was evidently getting a static charge, 
and intermittently discharged in a stream of blue sparks on 
to the steam pipe. 
* This being unusual and curious, I noted it in the engineer's 
log at the time, but knew then, and I think it is fairly 
common knowledge among engineers, that it is quite possible 
to get a severe shock by putting the hand into a jet of steam 
when “ earthed.” 


Kingston-on-Thames, 
May 29th, 1903. 


F. W. Ford, 


Shunt Losses in Meters. 


Referring to that part of the letter in your paper of May 
22nd, signed “R. A.,” which says it isa great deal to 
expect of a meter that its starting current shall be some- 
thing like jo/spth of full load, it seems to me that your 
correspondent is not familiar with the American alternating 
current meters now largely in use in that country, in which 
it is not unusual to find those of the 15-ampere size to have a 
starting current of ‘02 of an ampere or 745th of full load. 

W. C. Anderson, 
Engineer, Stanley Instrument Co, 
Paris, 


Electricity in Mining. 


The letter by Mr. Croft appearing under the above 
heading in the current issue of your paper touches many of 
the vital points at issue in regard to the application of elec- 
tricity in mines. 

I am in fall agreement with all Mr. Croft has to say, and 
think it is a pity that many of the electrical experts giving 
evidence before the Commission seem to have so little know- 
ledge of the actual conditions met with in collieries. 

The only argument that can be given for the use of high 
pressures is the reduction in first cost of copper for the trans- 
mission lines, but if we use high tension transmission under- 
ground, and transform down for the motors, the cost of 
transformers and housing for same is likely to wipe out any 
saving we may gain in reduced cost of copper. For it must 
be remembered that even in the largest colliery, the distance 
in-bye that large motors will be required is limited to, say, 
1,000 to 2,000 yds. at the outside. 
cable bears only a small proportion to the total cost of the 

lant. 

The introduction of transformers adds another link to the 
chain, and one which may at any time prove the weakest 
and result in a stoppage of the colliery. Now, anyone 
acquainted with the working of a coal mine knows that a 
stoppage of a few hours means a loss in £8, d. to the com- 
pany of far greater value than the saving in first cost of 
copper cables will cover, or the little extra efficiency in trans- 
mission would make up-in years. 

During many years’ experience in this class of work, I 
have found it quite difficult enough to maintain the insula- 
tion resistance of motors and switching gear on 500 to 600- 
volt circuits, and I am convinced that in most collieries in 
this country the introduction of pressures of 1,000 to 6,000 
volts, as suggested by the wil nesses referred to by Mr. Croft, 
would result in most unpleasant experiences. 

The electrical experts seem to confuse the conditions met 


with in the supply of electricity in cities with those in ~ 


collieries, and to aim at reduction in copper as being the 
first and most important consideration in connection with 
the use of electric power. Although I agree that the first 
cost of a plant is an important point, the reliability and 
freedom from danger to life is, in colliery work, the vital 
point to be borne in mind. ; 

With regard to the question of safety, I venture to say 
that there are few pits where electricity cannot be used 
on all main roads, as a motor is no more dangerous 
than a safety lamp, if properly constructed ; but there are 
many collieries where I should hesitate to take even 100-volt 
motors on to the face, Safety lamps are in these places & 
sufficient source of danger without adding another. In such 
mines, I would suggest motor-driven air compressors placed 
as far in-bye ag desirable ; these would provide power for 
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either coal cutting or secondary haulage. Muny of the 
witnesses plump for three-phase motors, but I do not consider 
there is much to choose between the two as far as safety 

The chief advantage of polyphase motors is that the 
slip rings can be more easily encased than a commutator and 
require a little less careful attention. I say slip rings, because 
this is the only suitable type of polyphase machine to use for 
powers over 15 H.P., especially when driving haulage gears. 
If large squirrel-cage motors are put to drive main and tail 
haulage gears, the drop in pressure when starting becomes 
very troublesome, and although auto-starters do overcome a 
little of this, they are themselves often a source of trouble 
and often a failure. 

It is not rules and regulations we want, as these are likely 
to hamper the development of electric power, and what may 
prove very suitable in one colliery will, as likely as not, be 
quite unsuitable in another. If our colliery people will only 
go in for first-class plant and materials installed by com- 
petent persons experienced in this class of work, and not 
accept the lowest and often the most undesirable tender, I 
think there will be little risk either to life or property by the 
introduction of electricity even in what are termed fiery pits. 
But if orders are given on cut prices, which generally mean 
cheap and nasty stuff, I can quite imagine all sorts of 
dangers and troubles arising even at pressures of 220 volts 
and under. 


W. Angus Scott, A.M.1.C.E. 
Cardiff, May 30th, 19038. 


The Cobdenite Fetish. 


In the mass of newspaper articles which I have had to 
read in the course of the past week, I find constant reference 
to what the writers are pleased to call the “ Cobdenite 
Fetish ” of free trade, As a journalist myself [ am loth to 
deprive any brother craftsman of a phrase which seems to 
flow so readily from the leader writer’s pen. But in fairness 
to the Club, which I have the honour of serving, I ask your 
leave to protest against the implied suggestion that the 
members of the Cobden Club look upon free trade as a 
matter of faith and not asa matter of reason. On the 
contrary, they are free traders solely because they have 
arrived, by process of reasoning, at the conclusion that free 
trade is the best possible system for the people of this 
country, and is also the system most likely to secure the 
permanent unity of the Empire. Their reasoning may be 
faulty, but they are open to eonviction. If the protectionists 
can prove that it is possible to make this nation more 
prosperous, either by subsidising one industry at the expense 
of others, or by taxing everybody for the benefit of every- 
body else, and if they can further prove that the Empire 
can be made more loyal by limiting its opportunities of 
profitable commerce, then the Cobden Club will at once 
become a protectionist league. 

Harold Cox, 
Secretary of the Cobden Club. 
Gray’s Inn, W.C. 


To “ SupscriBER” :—We advise you to write to Mr. 
W. G. McMillan, the secretary of the Institution of Elec- 
trical Engineers, 92, Victoria Street, S.W. He will be 
pleased to send particulars.—Eps. Rev. 


THE VALUE OF UNITS NOT METERED. . 


[COMMUNICATED.] - 


In sekcting the type of meter to be employed, central 
station engiueeis have not always given sufficient attention 
to the following vital considerations :— 

1. The accuracy, more especially at low currents. 

2. The range of the meter. 

Makers of meters which are inherently deficient in the 
first point have tried to get over the difficulty by diminishing 
the range of the meter, and hence at the present time meters 


of 2} amperes, and even down to 1 ampere capacity, are 
being put on the market. : 

The author thinks that station engineers will find these 

very small meters a source of considerable annoyance and 
expense owing to the necessity of changing the meter for a 
larger one when the consumer adds a few lamps to his 
installation or increases the capacity of those already 
installed (unknown to the supply authority), and also on 
account of the relatively serious effects of a short circuit on 
these small meters. The smallest size of main fuse which 
it pays a supply company to instal is one which melts at 
10 amperes, and of course the momentary current due to a 
short circuit will be very much higher, probably 30 amperes 
or more," 
This points to a 10-ampere meter as the standard at which 
we should aim as a minimum. The importance of a large 
range of accuracy is then seen, as this meter shou!d register 
within 5 per cent. currents of *1 to ‘15 ampere, representing 
a single 8-0.P. lamp, #.¢., a range of nearly 1 to 100. 

Probably motor-meters of the mercury bath type are more 
largely used in England at the present time than any other 
type, and it may be interesting, in connection with the 
recent correspondence in your columns, to consider briefly 
the probable value of the units lost by reason of the under- 
registration of such meters at light loads. 

The following tables show the kind-of errors that may be 
expected, and have been taken from actual tests of motor- 
meters of the mercury bath type. . =a 

Table I. shows some bad cases of inaccuracy of meters, 
after being out on consumers’ premises in all cases for con- 
siderably less than two years. The meters were 
before any adjustments were made, with the results given. _ 


I. 
Per cent. accuracy at— 
Makers’ Sizein | 
number. amperes, | 
10a, 5a, | 2 a. | "8 a. 

54,375 10 98°8 95°2 53°8 

65,804 10 105°5 74 

67,447 10 | 98°3 979 _ 79 

68,548 } 10 82 0 

68,543 | 10 974 947 _- 78 

63,508 10 93 91 — 0 

67,487. | 10 96 Ot 63 

68,925 | 10 } 98 94 co 70 

49,662 } 5 _ 99 4 968 40 

69,461 5 | 44 7 0 

59,684. 5 | 66 29 36 

II, 

69,236 5 100 1061 4 

69,205 5 _ 98°7 91 4 

69,004 5 98 90 

67,338 106 939 0 

63,226 5 _ 101 4 973 32 

69,975. § | — 996 98 

61,936 24 | 101°9 93 

61,706 25 | 99°8 30 

IIL. 
Per cent. accuracy at currents of— 

8 a. 51 a. "BA a, 25 a 14a. 
54,175 10 93 93 | 88 | $l 51 
64,214 5 96°8 919 845 625 
54,232 5 99°1 962 § 892 | 785 455 
55,544 2% | 1027 | 100 | 97 | 91 71 
61,924 24 98°5 96°9 | 945 90 762 


Table II. shows some bad cases of inaccuracy in meters a8 
they were received from the makers, and points to the 
necessity of carefally testing all meters at different loads 
before allowing them to be put on circuit in consumer®’ 
premises. 

In order to ascertain what low load accuracy could rea- 
sonably be attained in this type of meter, five meters were 
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carefully tested and’adjusted so that,they were all well within 
5 per cent. of perfect accuracy (100 per cent.) at all loads 
over *8 ampere. They were then carefully tested at 5, °33, 
25, and ‘14 ampere. The results are shown in Table III. 
These meters were much more carefully tested than is usual 
in commercial practice, and the results cannot be taken to 
represent the average inaccuracy at small currents; farther, 
it is very doubtful if the accuracy shown would be main- 
tained after being placed on circuit, as meters of this type 
show a noticeable tendency to slow up. 

Taking, as a probable figure in commercial practice, a 
mean registration of 60 per cent. in the 10-ampere size at a 
current of *3 ampere, corresponding to two 8-¢.P. or one 
16-c.P. lamp, one may estimate the loss to the supply autho- 
rity as follows :—Assume two 8-¢.P., or their equivalent, 
burn isolated two hours only per day, and taking the average 
selling price at 3d. per unit, the position will be as shown :— 


Units used perannum ‘Units Units Valueof Value capitalised 
- on 2-lamp load. metered. lost. - lost units. at 10 per cént. 
87°8 52°6 35:2 8s. 9d. £4 7s, 6d. 


The result shows that the value of the lost units would 
pay 10 per cent. interest and depreciation on £4 7s. 6d. 
worth of additional plant. But as the difference in cost of 
a cheap short-range meter compared 
range one is not likely to exceed £1 7s. 6d. at most, the interest 
on: the balance of £38, or 6s., may be looked upon az clear 

rofit. In addition, maintenance and depreciation on the 
Lisber-piics meter will probably be considerably less, for 
reasons previously given. 

The above estimate is a very modest one when it is 
remembered that the single or two-lamp loads are in many 
small shops, public-houses, or offices practically all-day 
loads, and the author feels sure that in many instances an 
average of eight hours per day for six days in the week 
would not be excessive. In such cases the result would 

Units used perannum _ Units Units Value of Value capitalised 
load. metered. lost. —lost units. —_at 10 per cent. 
299 179 120 £1 108. £15 


or a clear profit of £1 7s. 3d. per annum by using an 
efficient meter. 

It. seems, therefore, quite probable that there may be a 
loss of at least 10s. to £1 per consumer per annum to those 
central stations using motor-meters on a certain number of 
consumers, who may represent anything up to 50 per cent. 
or more of the-total number connected, apart from the loss 
in private house consumers arising from the same causes. 
As this is a deduction from the net profit, the importance 
of a wise choice of meters is sufficiently obvious. 


‘REVIEWS. 


Electricity as Applied to Mining. By Arnotpd Lupton, 


G. D. ASPINALL Parr and HERBERT Perkin. London: 


Crosby Lockwood & Son. Price 9s. net, 


In this book the authors state that their aim is to present 
to the reader the leading truths and main principles of elec- 
tricity and electrical engineering without going into great detail. 
Their claim for joint authorship is the advantages to be 
derived from co-operation between the two branches of 
mining and electrical engineering where mining projects 
come under consideration. So far as is possible in a work 
of 270 pages they endeavour to adhere to the task they have 
set themselves. The examples that have been selected for 
treatment are of a varied nature, and in many instances of 
much importance from the mining point of view. There 
are, however, some departures from the subject as indicated 
in the title, ¢.9., at page 141, in dealing with alternating 
the made the convenience of the 

Wo- system to its tion by the engineers of 
the and Sheffield 


How far the mining engineer would be justified in taking 


ion work as standard of comparison is a matter 
open to question. Again, in dealing with the distribution 
of energy the three-wire parallel system is described. While 
this system undoubtedly lends itself to the varying needs of 


with an accurate long: 


a Corporation scheme, it is seldom if ever found existing in 
mining practice. Electric welding is also mentioned as a 
possibie development about a large colliery, but since this 
class of work calls for special low voltage generators, there 
are few, if any, collieries in existence where the reduced cost 
obtained by such a system would cover interest and depre- 
ciation upon plant which would be but ill-suited for ordinary 
colliery requirements, and as a consequence could not be 
used for the ordinary run of work with advantage. 

The relative importance of the various branches of the 
subject dealt with might have been better balanced—this 
may be partly the result of the joint authorship—but it 
seems rather strange that 19 pages of the text should be 
devoted to the treatment of primary and secondary cells, 
while the subjects of pumping and haulage are dealt with in 
18 pages and that of coal cutting in 20 pages. This by no 
means represents their relative importance as far as mining 
practice is concerned. The chapter upon pumping and 
haulage, although shortly treated, is distinctiy good, but a 
more concise statement might have been made regarding the. 
conditions under which centrifugal pumps can be used for 
dealing with heads of water of 150 ft. or over. In dealing 
with working costs the authors might have stated that at 
many collieries a certain amount of coal was used for steam 
purposes which is practically unmarketable (duff from 
cleaning processes) ; where such conditions exist the question 
of economy obviously becomes of much less importance: 
Some slight repetitions occur at several parts of the book, 
which are probably the result of joint authorship. ll 
throngh there seems to be a tendency to magnify the 
‘possibility of motors becoming the source of explosions in 
fiery mines. While it is always desirable to do everything to 
ensure safety, it ought to be emphasised that the normal 
condition of the mine should be such that no explosive 
mixture of gas and air would exist. Outbursts of gas are 
unavoidable in many cases, but accident to the motor or 
cables would require to accompany such an outburst before 
an explosion resulted. : 

The get-up of the book, with the exception of the few 
minor points already noted, is upon the whole very good, 
and a considerable amount of information which will be of 
great use to mining engineers and colliery managers is con- 
tained within its pages. The examples of plant cited are ~ 
typical of the best practice, and ought to goa long way 
towards showing the wide field that exists for the application 
of electricity to mining. 

The printing and illustrations are .well done, and the 
book, which was the first of its kind, ought to find a place in 
the library of all who ave interested in the latest develop- 
ments of this branch of mining engineering. 


Handbook of Electrical Machinery and Apparatus of the 
U.S Sea-coast- Defences. By Geo. L. ANDERSON, A.M., 
Captain U.S, Artillery. London : Crosby Lockwood and 
Son. 21s. net. 


This handbook has been prepared under the direction of 
the Lieatenant-General commanding the United States 
Army, and it is specially intended for the use of electricians 
who have to operate electrical machinery used for sea-coast . 
defences. 

The book deals mainly with American-made plant, but the 
Hornsby-Akroyd oil engines and Schuckert searchlight pro- 
jectors are very fully described. ‘Much of the information 
is, of course, common to all kinds of electrical plant, and 
the book would certainly repay careful study by our own 
Electrical Engineer Volunteers. It must not be thought, 


‘however, that it is only useful to those engaged on sea-coast 


defences, for, as a matter ‘of fact, it is fall of useful little 
hints as to the erection, care, and management of piant. It 
should therefore prove usefal to all engine, dynamo or 
switchboard attendants. 

The book is divided into sections dealing with Boilers, 
Engines, Dynamos, Switchboards, Storage Battery, Motors, 
Hoists, Searchlights, Night Signal Sets, Electric Fuses, &c. 
There are also special chapters on Telegraphy and Tele- 

hony, whilst the last chapter deals with Spevifications for 
ne of the best chapters in the book is that dealing with 


Searchlight Projectors, and there is an illustration of the 
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60-in. Schuckert searchlight at Fort Monroe. With 
150 amperes and 60 volts it gives nominally 194,000,000 o.P., 
and on a clear dark night a person within its beam 12 miles 
distant can read ordinary print. It will enable a person 
near the projector to distinguish with the aid of a glass a 
vessel at 6 miles’ distance. 


“The probability of a 60-in. projector being ait while in- 


operation at night by an expert marksman on land at 4 mile 
distance is less than 1 in 50. The danger to projectors from 
ships’ fire from unstable mounts at the usual distance is, 
therefore, quite small. It will lessen the accuracy of the 
enemy’s shots to extinguish the lamp occasionally, or to move 
it quickly to some other point. The only special protection 
which can be given, or will be required, is the same as for all 
guns—a thick earth parapet reaching to the level of the 
lower side of the barrel. The largest searchlight constructed 
has a mirror 64 ft. in diameter, and an illuminating power 
of 3 x 10° candles.” 

The get-there tone about this little book is refreshing, 
even if the wording is not always grammatical. The elec- 
trician is advised that, to be efficient, he must have 
ambition, intelligence, and the skill gained by careful 
handling of plant. 

‘“‘Do not delay work or repairs because exactly what you 
need is not at hand. Proceed with that which is obtainable 
and do the best thing possible, so as to avoid making excuses, 
Even a good excuse is unfortunate. Make timely requisitions 
for only the necessary and the best stores. Use mineral oil 
only. Prevention is the rule for machinery troubles, not 
‘cures.’ ” 

This publication shows the important part which elec- 
tricity already plays in military operations, and to thinking 
minds it also indicates much greater possibilities. Battles 
of the fature will be fought and won by the Engineer, and it 
is a relief to know that whatever faults our own War Office 
may have, at any rate it has not been slow of late years to 
appreciate the Electrical Engineer. 


Pratique des Essais des Machines Elec'riques & Courant 
Continu et Alternatif. By Emme Duquesne and 
Utysse Rouvigre. Paris: Librairie Polytechnique Cb. 
Béranger. 1903. 


The book which it is our pleasure to review is simply, as © 


indicated by its title, intended for guidance and instruction 
to those engaged in the testing department of an electrical 
engineering works. The authors state in their preface: 
*‘Lorsqu’un ingénieur aura & essayer une dynamo, un 
moteur, un transformateur, nous voulons qu’en ouvrant 
notre livre, il puisse y trouver quelques renseignements utiles 
pour faire son essai,” and this has been their aim through- 
out—to provide a book which may be used as a reference in 
the test room for information regarding any test on electrical 
machinery or apparatus which may be required. 

Chapter I. is devoted toa description of their ideal test 
room and its equipment, arranged so as, according to their 
ideas, to suit the requirements of such an establishment. 


Chapter I[. is concerned with laboratory tests, that is, - 


measurements of resistances, ohmmeters, permeability and 
hysteresis tests, and is well up to date. 

Chapter III. deals with tests of direct current generators, 
resistances of armatures, separation of losses, output, 
characteristic curves, armature reaction, insulation tests, 
and specimen sheets are shown for registering complete tests 
of such machines. 

Chapter [V. contains methods of testing direct current 
motors of the stationary type, while Chapter V. deals with 
motors for traction purposes. 

In Chapter VI. we find various methods given for testing 
transformers, in which the almost antiquated three-ammeler 
and three-volimeter methods find a prominent place. The 
wattmeter method is also given with a very neat proof of 
the correction factor. Methods for the measurement of 


power in polyphase circuits are also given. 


An account is also given of methods of transforming the 
number of phases in an alternating current circuit. 

Chapters VII. and VIII. are. respectively devoted to 
alternators and synchronous motors. 


Chapter IX. is a short essay on converters, while induc- . 


needless for strength, but are mistakenly, as we think, 


- Edmund Ives, will be found in the Hlectrical World and 


tion motors are fully treated of in Chapter X., and practical 
transformer testing is more fully dealt with in Chapter XI. 

We can recommend the book : most heartily to those 
engaged in testing electrical machinery either in an 
engineering works or in a college laboratory. The book has 
the advantage of being mainly devoted to testing, and does 
not suffer from the drawback of. practical applications being 
lost in a maze of theory. 


Specifications for a Lancashire Boiler. By “ Inspector.” 

Manchester : The Technical Publishing Co. 

‘Phe makers of water-tube boilers have been so insistent 
upon their superior safety and on the inability of shell boilers 
to stand high pressures, that the steady increase of shell boiler 
pressures up to 200 lbs. and even 250 Ibs. must have been 
a little disconcerting to them. _ The specifications before us 
have been brought up to date, and are made out for 
the standard 8-ft. Lancashire boiler. The last issued 
specification of the Lancashire boiler by the same publishers 
was for the 7 ft. 6 in. boiler at 100 lbs, pressure, Only a 
few yeers ago the 7-ft. boiler at 100 lbs. was looked on as the 
best modern practice. Now we find the 8-ft, boiler for 
ay with its shell of a single plate per ring, and }{ in. © 
thick. 

The Adamson furnace joint still maintains its position as 
the tube joint par excellence. Cross tubes are referred to as 


credited with helping circulation. These cross tubes are 
veritable flame extinguishers, have been proved of no use in 
circulation, and ough never to be employed. The somewhat 
unscientific gusset-stayed end-plates live on, and have been 
well adapted to the onerous conditions of the modern boiler. 
The longitudinal bolt stay is relegated to the scrap heap as 
unnecessary, and, it might be added, liable to cause stresses 
and grooving. Planed plate edges at 75° are to be fullered 
to an angle of 85°, 

A 80-ft. boiler is to have seven rings of shell-plating, the 
first one being an outside plate and the lay parallel. Front 
end plates are still preferred attached by angle iron to the 
shell, the back end plate being flanged inside the shell plate, and 
the back ends of the flue tubes being reduced from 38 in. to 
32 in, to allow of equal elasticity of the back plate. Fall 
particulars of gusset spacing and other leading dimensions 
are given. The test pressure is 300 lbs., and the maker is 
precluded from putting on more than 150 lbs. as a pre- 
liminary test. A very excellent clause this is to enable the 
end-plate gauging tests to be of full value, but how is the 
maker to be kept from doing this? Well made by the best 
makers, the Lancashire boiler is good and safe, but we 
regret that there are makers who will not hesitate to use other 
than the best materials for certain parts. For example, so- 
called steel alloy, which is little else but malleable cast-iron, 
is used for manhole mouthpieces. This substance has no 
extension under fracture by tension, and is a dangerous 
and treacherous material. The setting of the boiler is 
illustrated very fully. 

The manufacture of boilers is now a piece of high-class 
and accurate mechanical work, and the art has made steady 
and continuous progress ever since the year 1854, when the 
first boiler inspection was undertaken under the auspices of 
the late Sir William Fairbairn. 


THE DESIGN OF INDUCTION COILS. 


A VALUABLE article on the induction coil, by Dr. James 


Engineer, N.Y., March 28th, p. 513. We summarise the 
principal points, 
The use of a condenser in the primary circuit is to prevent 
excessive sparking at the break. There is a best capacity of 
condenser for each. coil, and even for each different current: 
with the same coil. Condensers should therefore be made 
so that the .capacity can be readily adjusted to give the 
longest spark in the.secondary. 


| 
f 
: 
ie 
| 
| 
| 
| 
| ¥ 
| | 


960 _ THE ELECTRICAL REVIEW. 


FVol. 52. No, 1,882, 5, 1903. 


" Klingelfuss (see Annalen der Physik, Vol. 5, pp. 837 


—871, 1901) has shown that for coils giving sparks of all — 


lengths up to 100 cm. :— 

1. The secondary spark length is directly proportional to 
the number of secondary windings. 

2. The primary induced E.M.F. is proportional to the 
primary current. 

3. The secondary induced E.M.F. is also proportional to 
the primary current.. 

The maximum difference of potential, v2, in the secondary, 
determining the length of the secondary spark is given by 


the equation, “3 


where 1, is the primary current, 1, the inductance of the 
secondary coil, and ¢, the capacity of the condenser. 
It is found that for induction coils the formula for the 
transformer holds approximately, namely, 
Ve 
Vi (2) 
where m, and 7, are the number of turns in the secondary 


and primary circuits respectively. 
Dr. Ives found that coils with horse-shoe cores gave 


: longer sparks for the same number of turns than coils with 


straight cores, but it was found practically impossible to 
construct such coils for long sparks, as the sparks jump from 
the coils across the air-gap. ; 

He also found that coils with straight cores gave longer 
sparks when the cross-section of the core was larger in pro- 
portion to the length. For example, a coil in which the 
ratio of a side of the cross-section to the length of the core 
was 1 : 12, gave aspark 25 per cent. longer than a coil in 
which the ratio was 1: 20. In his experiments he used a 
mercury break, in which the breaking pole was an amalga- 
mated copper wire dipped in and out by hand. The mer- 
cury was covered with a layer of petroleum. He found this 
form of break to be the most effective. A coil of a relatively 


small number of turns, when properly constructed, can be . 


made to give very long sparks. Dr. Ives obtained sparks 
100 cm. long with only about 85,000 turns. To achieve 
this, the secondary must be well insulated, the most efficient 
form of break must be used, and the condenser around the 
break must be variable, so that the capacity can be adjusted 
to that most suitable: In a paper in the Physical Review, 
Vol. 14, 1902, Dr. Ives has given the dimensions and the 
corresponding inductances and resistances of a number of 
secondary coils. 

The best form of induction coil appears to be the straight 
form with a long core projecting 3 or 4 in. beyond the 
secondary. The object of this arrangement is to economise 
the secondary wire, since the number of lines of force cutting 
a turn of the secondary is greater at the middle of the 
primary than it is at the ends. 

Various rules have been given for the length of wire 
required to produce a spark of a given length, but such 
roles mean very little, since the secondary difference of 
potential depends on the diameter of the secondary wire, the 
character of the core, and the conditions prevailing at the 
break. The only way to obtain definite knowledge of a coil 
appears to be to measure the inductarice of the secondary, 
then by means of equation (1) the maximum potential 


’ difference can be calculated. 


MUNICIPAL TRADING. 


Tue advocates of municipal trading are to be congratulated 
upon one thing; they never lose a chance of promoting 
their cause, and at the same time discrediting, as far as 
possible, the views of ‘those who happen to be opposed to 
them. Upon the motion which was put on May 27th for 
the appointment of certain members of the House of Com- 
mons as representatives of the Lower House on the Joint 
Committee, Sir Albert Rollit took occasion to re-assert his 
objections to the appointment of any committee. He 
said :—“ I distrust the necessity for this committee and the 
advantage likely to arise from its work. The prospect, pro- 


bably the intentional prospect, and the ultimate result, will 
be the placing of some restriction on that municipal action 
which has taken place with such great advantage to the 
country.” We may remark, in passing, that for our part 
we should be very glad to see some restriction placed upon 
the municipal traders whose methods have been only too 
often commented on in these columas. Sir Albert con- 
tinued :—‘ Local government, dependent on loval expe- 
rience and knowledge, would become gradually better if it 
were placed under no restrictions whatever, because the very 
essence of local government is variety of experience.” 

It is difficult to deal with this extraordinary argument 
with any seriousness. What proof have local authorities 
given that they invariably do everything which they under- 
take entirely to the public advantage? A private company, 
if it fails in an enterprise, makes its next public appearance 
in the Winding-up Court ; a Jocal authority, on the other 
hand, which purports to carry on “ business” at a profit, is 
always able to show a favourable balance-sheet ; for, as soon 
as there is a deficit, the cry is heard—“ Oh ! that was caused 
by expenditure for the public good.” In our view, the 
craze for the municipalisation of everything would disappear 
if the pretence that electric lighting systems, tramways, «&c., 
are carried on to the relief of rates were fully exposed. The 
opposition of municipal traders to the appointment of a 
committee. is based, as we believe, upon a fear that municipal 
trading may even at this late stage be examined and found 
wanting. For our part, we certainly have no fear of the 
salutary result of the deliberations of the committee. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING JUNE 3RD, 1902. | WHEE ENDING JuNE 2nd, 1903, 


Adelaide -» Value £594 Alexandria .. . Value £16 
Amste’ se 22 Amsterdam .. Pe 
Azores. Teleg.instruments .. 150 Antwerp. Elec. fuses .. 
Biera. Teleg. mat. Bombay ee os ee 
Bombay. Teleg.instrument>.. 550 | Brussels... 45 
Teleg. wire .. 8625 | Oateustn 92 
Cape Town .. 15 Cape Town .. 
_Channellslands .. .. 105. | Copenhagen 200 
Teleg. mat. 82 Darban oe «62544 
Copenhagen. Teleg. wire .. | Teleg. mat. .. 740 
Corfu Teleg. mat. .. ee 47 | Fremantle .. 39 
Fremantle .. 819 | Hamburg. Teleg. mat... 440 
Gibraltar. Teleg. mat. .. Hong Kong .. 21 
alifax aA a aa we 40 | La Plata. Teleg. mat...- ... 119 
Lyttleton 51 | Marseilles .. oF ae os 25 
Madras 60 | Melbourne .. 
Maryborough 87 | a Teleg. mat. 25 
Nagasaki .. 636 | North Atlantic. Teleg. cable. . 26,000 
Port Elizabeth .. +» 104 | Odessa ee 7 
PortSaid .. ee 87 | Oporto 
St. Petersburg. Teleg.cable .. 69 | Perth.. Ser 
Shanghai .. «» 228 | Port Blizabeth . 291 
Singapore .. 81 | Shanghai .. ... 10 
Sydney ie aN 122 Singapore .. aA ve 69 
Vera Cruz .. 4,795 | Sydney =f 1,064 
Total .. £20,877 Total .. £36,400 


Foreign Goods Transhipped. 


Gothenburg. Elec. appar. Value £40 Durban. Elec. lamps. .. Value £36 
Sydney. Elec. lamps .. «120 : 


Total .. 100 | 


American Patents.—From Messrs. Jules Géraud, 
Leclerc & Co., patent agents, of Rio de Janeiro, we have received 
a small book of some 60 pp., giving informatio. respecting the 
procedure necessary in obtainiag patents and marks in all Republics 
of Latin America. 


E.P.S. Batteries.—The Electrical Power Storage Co. 
has received contracts for storage batteries from the following :— 
Londonderry Corporation, to the specification of Messrs. Preece 
and Cardew; Darlington Corporation, to the specification of 
Messrs. Kennedy & Jenkin; Faversham Corporation, to the speci- 
fication of Messrs. Hopkinson & Talbot. 


Books Received.—Report of speech on ‘‘ Manicipal 
Trading,” by Sir Albert Rollit, President of the Association of 
Municipal Corporations, London: Cownciltor and Guardian, 3d. 

“ A Treatise on Electro-magnetic Pnoenomena and the Deviations 
of the Compass,” by Commander T. A. Lyons. New York: John 
Wiley & Sons. London; Chapman & Hall, Ltd. 

“‘Construktion und Prufuog der Bilektricititezahler,” by A. 
Konigswerther. Hanover: Verlag von Gebruder Janecke. 
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Regina Are Lamps.—The enclosed are lamp of the 
Regina Bogenlampenfabrik, it is claimed, is specially noteworthy on 
the score of its strong and simple construction, the long period of 
burning without attention, and the uniform distribution of the 
light. The long burning is largely due to the completeness with 
which the arc is enclosed, so. that when the oxygen within the 
globe is consumed it is not readily replaced. In the direct-current 
Jamp the consumption of carbon is ‘71 mm. per hour of the positive, 
and ‘15 mm. of the negative, the duration of burning with one 


Tam Reaina Anco Lamp For Inpigect Licurina. 


trimming being 200 hours, and the inefficiency less than 1} watts 
per candle. The lamps can be used singly on any voltage from 100 
to 300 volts, or in series; about 350 of them were used for lighting 
the Diisseldorf Exhibition last year. Besides the direct-current 
enclosed type, alternatiog-current lamps and lamps for a variety of 
purposes, such as photography, surgery, é&c., are made. The accom- 
panying illustration shows the Regina lamp used for indirect 
lighting, the rays being thrown direct, and also reflected from an 
opal screen, upon the ceiling, whence they are diffused. 


Fault Localising Bridge.— A simple 
portable instrument for the localisation of faults 
onelectric lightand power mains has been brought 
out by Messrs. Nalder Bros. & Co.; of Queen 
Anne’s Gate, S.W. It is based on Mr. F. OC. 
Raphael’s principle, and gives a direct reading of 
the distance of the fault from the station by a 
simple balancing test. The test is independent of 
the resistance of the cables, which is often not 
known with accuracy, and by its meansa fault of 
appreciable resistance may be localised, as well as 
a dead earth or short circuit. The connections 
are as sbown in the accompanying diagram, the 
faulty cable being connected to terminal r, and 
a sound one to complete the loop to terminal x, 
In making the test, the sliding jockey s is set to 
the length of the cable loop. The position of the . 
portable jockey P at which balance is obtained is 


Catalognes and Lists.—The Union Erxzcrric Co., 
Lrp., have placed before vs advance copies of their price lists of 
standard and precision amperemeters and voltmeters. These two 
lists are the first sections of a comprehensive list which is now in 
the press. The complete catalogue, when published, will contain 
illustrations, particulars and prices of milliamperemeters, portable 
and combined testing ampere and voltmeters, single or twin, tran- 
car, launch and automobile instraments, ohmmeters, &., ia all 
sizes and of all ranges. A large stock of ordinary ranges is kept in 

‘London, and the finished parts for assembling all others are held 
ready in the factory stores. : 

A new bell catalogue (No. 166) has been published by Mzssrs. 
Stapetmsnn & Co. Lrp., of Farringdon Road, E.C. It con- 
tains particulars and prices, and some hundreds of illustrations of a 
great variety of electrical bell apparatus and accessories, contacts, 
pushes, batteries, indicators, bells, &c. ; also tools for wiremen’s use. 
A good deal of electro-medical apparatus and some model motors 
and dynamos are included. 

The Gzengrat Co. (1900), Lrp, has brought out a new 
list of various styles of “‘Freezor” electric fans for desk, bracket 
and ceiling positions. We had some summer weather a few days 
ago which turned the fancy of many a busy man in the direction of 
these welcome devices. Itis true that a temperature fall of 20° or 30° 
has been experienced since, but that is only intended to be brief, 
and for the accommodation of the G.E. Co. and other fan-makers 
who have a big demand to meet. No doubt there will be a rush 
for “ Freezors” directly. 

An illustrated sheet has been issued by Messrs. James Dawson 
awp Son, Lrp., of Boultham Leather Works, Lincoln, showing some 
views of the different departments of their manufactories where 
— leather belting, link and Balata beltings, &c., are 
made. 

The New BartisH Arc Lamp Co, Lrp.. of Horsell Road Works, 
Holloway Road, N., has sent us a copy of its illustrated price list, 
No. 2, showing its ‘“ Arcazon” patent long-burning arc Jamp for 
continuous and alternating-current circuits. 

The proprietor of Phillips’s Machinery Register has sent us a speci- 
men copy of his “Electrical and Autocar Supplement,” in which 
he gives details of a great deal of new and second-hand machinery 
which is for sale. 


For Sale.—The Halifax Corporation is offering for sale 
a 475-.H.P. vertical engine and 300-xw. single-phase alternator. 
See our advertisement pages to-day. 

The electrical plant at Brixton Theatre is forsale. Particulars 
will be found among our advertisements to-day. 


then found by pressing down this jockey key at 
different positions on the wire, and tapping the 
galvanometer key kK. When no deflection is ob- 
tained on depressing K the position of balance is 
obtained. The reading opposite the portable 
jockey at the balance position is then the distance 
of the fault from the terminal F. If the cables are 
not of the same cross-sectional area, or if they / 
cannot be connected directly. to the instrument, 
suitable allowances must be -made for the 
“ equivalent lengths” of the cables and leads. The 
instrument, though involving no new principle, is 
of practical and convenient form, and will doubt- 
less be of considerable utility to mains superin- 
tendents. 


Caleium Carbide—A meeting has just been held in 
Nuremburg, Germany, between representatives of the Hafslund 
Carbidfabrik, Hafsluod, Norway, the Bosnian Electrical Co., of 
Vienna, and the Lonza Electrical Co., of Genoa, when if was 
decided to form a “Syndicate for Electro-Chemical Industry.” 
The new concern is intended to acquire and develop new electro- 
chemical processes, and in connection with this object a testing 
laboratory, under the charge of Dr. P. Askenasy, is to be established 
in Nuremburg (54, Gugelstrasse). 

Trade Announcements.— Messrs. Hickie, Borman and 
Co., of 22, Billiter Street, “.C., have been appointed sole agents in 
the United Kingdom for the Diirener Metallwerke Act. Ges. of 
Duren, Rheinland, whose special manufactures include copper 
wire for electric and telegraph purposes, commutator copper, copper 
bars, stampings and forgings, white metal for bearings, &c. 

Messrs. Masop & Gibbs, of Nottingham, have dissolved partner- 
ship. Mr. Mason will carry on the business at Nottingham, and 
Mr, Gibbs takes over the Mansfield business, vis, the Central Kiece 
tric Light and PowerCe, 


Lead 
Sheathing 


or Earth. - 


G, Galvanometer terminals; 8, Battery terminal; x, Galvanometer key 


8, Sliding jockey; P, Portable jockey. 
Favutt Locarisinc Bripax. 


Aron Meters.—It appears that for some years past the 
Physikalisch Technische Reichsanstalt, in Germany, has been con- 
ducting tests on electricity meters with a view to determining on 
behalf of the Government which particular types are fit to receive 
official certification at the hands of the various testing authorities 
in Germany. The trials have been most exhaustive, and em 
tests not only for accuracy, but for reliability and durability in use. 
The Aron meter enjoys the distinction of being the first type to be 
passed for both direct and alternating currents, single and poly- 
phase. Tne official announcement appears in the Elecirotechnische 
Zeitschrift, 1903, part 20 :— 

In accordance with Section 10 of the law of June Ist, 1898, res ing 
electrical units, the testing authorities throughout the German Em) can 
now give certificates for the following types of electrical measuring 
“TP Mhatetine meter for direct current, types K and L, made at the electricity 
meter factory of H. Aron, in Charlottenburg. 

2. Reversing meter for single and polyphase alternating current, types P and 
N, made at the electricity meter factory of H. Aron, in Charlottenburg. 


France.—The report of the Compagnie Continentale 
Mdinon for last yoar shows a net profit of £41,896, 
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Woolliscroft’s Safety Enclosed Starting Switch.— 
An ingenious and novel motor starter has been devised by Mr. 
Woolliscroft, of the Sandycroft Foundry Co., Ltd., Chester, and is 
being manufactured by that firm. It consists of a watertight cast- 
iron drum, partially filled with soda and water, and fitted with 
external contacts and terminals, and internal electrodes. The drum 
is-catried on insulating bearings, and is provided with an aperture 


Wootiiscrorr Moror-Startina Switca. 


for introducing the ‘liquid, covered by a screwed plug, which also 
acts as a relief valve for the gas generated in electrolysis; this 
aperture is never submerged, and therefore cannot leak. The con- 
nections are best shown by means of the diagram given below. A 
“minimum” release and retaining coil, in series with the shuat 
winding of the motor, is carried on a lever which forms a handle 
rotating on the same axis as the dram; when this is energised it 
brings a catch into gear with a trigger on the drum, which is then 
rotated by means of the handle, causing the drum to revolve and 
the electiodes to dip into the liquid, gradually cutting out the 
resistance of the Jatter in the; main circuit. At the extreme end of 


SS 
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D1aGBaM OF CONNECTIONS. 


the travel of the drum the resistance is finally short-circuited by 
mesns of a special contact; at the same time the handle is held up 
by a catch. A “maximam™” release coil is enclosed in one of the 
cast-iron bearings, which, in the event of an excessive turrent 
passing, duting the act of switching:on, ot whilst running, short 
circuits the minimum ¢oil and allows the drum to return by gravita- 
tion to the off position. The obvious advantages of thie device are 
simplicity and safety { o¥erhesting, sparking, irregular steps, , ate 
completely abolis.ed, and the usual precautions agsinet tke 
moter tec quickiz, switching on ths ermature before the field is 


excited, leaving the resistance cut out in case of a failure of the 
supply, excessive overloading, &c., are all embodied in the apparatus, 
The motor should be stopped by turning off the main switch, when 
the shunt will remain closed on the armature and will hold up the 
starter until the E.M.F. dies down. The resistance is suitable for 
any voltage up to 700 volts, the density of the electrolyte being 
varied accordingly, and it cannot be burnt out. It seems to be a 
thoroughly practical and useful device, and, we understand, has 
already gained considerable favour amongst users, 


New Oil Can.—Messrs. Joseph Kaye & Sons, Ltd., of 
Lock Works, Leeds, and London, are now introducing their patent 
serrated oil can, which is made on a new system, whereby the seams 
or joints of all vessels made of sheet metal may be more securely 
soldered or brazed than by the old method, where a plain cut cdge 
or rim has to b3 made water or oil tight. The serrated edge, as shown 
in the figure, not only accomplishes this object, but the top or lid 
of the can may be soldered within the vessel, adding considerable 
strength and stability to the life of the ean. For more 
than 30 years Mesere. Kaye have been to the front in this 
line, and their most recent improvement, viz., thsir patent slide 
feedhole, is shown in figs. 1 and 2; the improvement consists in 
operating the feedhole automatically, as it were, by the simple 
opening and closiag of a hinged lid or cover, the latter being 
ingeniously linked to their original tlide, which has also the 


Fic. 1, 


2. 


advantage of keeping the feedhole perfectly clean, but whether the 
oil can is fitted with their feedhole or no, should any dust or fluff 
by any possible chance get into the can, it is impossible for the 
spout to become choked or stopped up, as every oil can supplied by 

esers. Kaye has a self-contained filter through which the oil must 
pass before passing through the valve into the spout, and, needless 
to say, such provision is invaluable for all machinery having bear- 
ings to be lubricated whether delicate or otherwise.. We under- 
stand that Messrs. Kaye before introducing these improvements 
to the public, determined to have a new and complete range in 
eight sizes, rising from } pint to the formidable 2-pint oil can, 
hence it bas taken some years to put them on the market on 
account of the special and numerous combination tools required 
for all the parts. 


Are Lighting in India,— We have received from 
Messrs. Johnson & Phillips, of Old Charlton, a photograph of the 
Kashmir Camp at the recent Delhi Durbar, showing their “ ARK” 
lamp3 in position. There were altogether 70 of these enclosed long- 
burning lamps used for lighting the camp ; they were srranged two 
in series on a 225-volt direct-current circuit. They were supplied 
through the makers’ Indian agents, Messrs. Balmer Lawrie, of 
Clive Street, Calcutta. The lamps are similar to those supplied 
for lighting the Boer prisoners’ camp, and for the lighting 
on on the new electric tramways recently inaugurated in 

catta. 


Liquidation.—A meeting of the British Electric Street 
Tramways, Ltd., will be held at Granville House, Arundel Street, 
W.C., on June 30th, to hear an account of the winding-up from the 
liquidators, Messrs, R. Goodman and E. C. Parford. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen,—At a meeting of the T.C. a recommenda- 
tion of the Gas and Electric Lighting Committee to extend the 
present cable subway in Crown Street westwards to Holburn Street 
was agreed to. The estimated cost was stated to be £6,700. 


Ayr.—The earthing of one of the Corporation lighting 
mains at Tam’s Bridge, Ayr, caused some excitement on 29th ult., 
several men, boys and horses being brought down by shocks, The 
“earth” was caused by a pickaxe, it is presumed, the roadway 
having récently béen felaid. 

The light having gone out mysteriously atthe Market recently, it 
was found on examigation that a fat had shortecircuited one of the 
transformers, 16 was fouad between the frame and ons 
of the live terminals, 
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Barking.—The report on the past year’s working offthe 
electricity undertaking, states that the net result is leither a loss or 
profit of a few pounds. The revenue shows an increase of £1,000. 


Basingstoke.—The Corporation has, subject to a> 


satisfactory guarantee being forthcoming, and to the approval 
of the Board of Trade and of the Local Government Board, 
accepted the tender of the National Electric Wiring Co. for a lease 
of their electric lighting order of 1899. Briefly, the terms are that 
the Corporation shall raise the loan and the company erect the 
works and provide the machinery under the supervision of the 
Council’s engineer. That they shall charge the Council a commis- 
sion of 10 per cent. on the accepted tender for the buildings, &., 
and pay the Council 64 per cent. per annum to cover the cost of 
repayment of principal and interest on the loan for capital expendi- 
ture, which Bball include the cost of obtaining the order and other 
incidental expenses. The Council have the option of taking over 
the undertaking at the end of seven years by paying the company a 
premium of 9 per cent. on the total outlay, or at the end of 14 or 
21 years without premium, by giving one year’s notice of their 
intention to do so. The company undertake to supply electricity 
to private consumers for lighting at 5d. per unit, with the alterna- 
tive of the first two hours at 6d. and 22 hours at 14d., and for power 3d. 
per unit for the first two hours and 14d. per hour for the other 22. 
They offer to do the public lighting at 24d. a unit, and to supply the 
Corporation with energy for pumping water and sewage at nine- 
tenths of a penny per unit. They further agree to erect a destructor 
as part of the scheme, and to charge the Council 23. per ton for 
consuming refuse, and to credit them with the value of the steam 
thus produced. They will run the undertaking in the name of the 
Corporation. Mr. Reginald P. Wilson has been retained by the 
Council as consulting, and practically as resident, engineer. 


Berwick.—The principal streets of the borough are to be 
lit by electricity supplied by the Urban Electric Lighting Co. 


Blaydon.—The owners of the Pri+stman Collieries are 
erecting improved coke ovens to produce 200,000 tons of coke per 
annum. The usual bye-produrcts will be secured, and in addition a 
large quantity of coal gas, which will be utilised in an electrical 
generating plant (by the Priestman Power Co.) and the energy dis- 
tributed for industrial purposes in the Tyne district. 


Bradford.—The Electricity Committee has decided to 
reduce the charge of electricity for private lighting from 44d. per 
unit to 4d., and to irc-ease the charge to the Tramways Committee 


from 1d. to 13d. per unit. The latter decision will be opposed when. 


it comes before the Council for adoption, by the Tramways 
Committee, as it means an increased expenditure to them of £3,000 
& year. 


Bury (Lancs.).—The Governors of the Grammar School 
ms decided to have the new buildings installed with the electric 
ight. 

Chorley.—The T.C. on May 29th received from the E.L. 
Committee a recommendation that Messrs. Lacey & Son should carry 
out the E.L. Order, 1898, at an estimated cost of £18,404. There was 
considerable opposition, and it was decided to refer the matter back 
for further consideration. 


Dalkeith.—Permission has been granted to the Electric 
Supply Corporation, Ltd., London, to erect an electric generating 
station in Croft Street. This corporation will carry through the 
arrangements made with Messrs. Crompton &Co. for the electric light- 
pi Be, the streets of the burgh, and will also undertake private 
ighting. 


Dumfries Electric Lighting. Scheme,—At a recent 
meeting of the Electric Lighting Committee, it was resolved to 
recommend the Town Council to accept the offer by Messrs. 


Suter & Co., London, to carry through the electrical installation. The — 


Council are to provide the capital and the company to erect the 
works on a site leased to them, and to pay to the Council annually 
the amount required for interest and sinking fund. ‘Any profits 
earned after meeting that Jiability are to be equally divided between 
the Council and the company. The c-mpavy takes the rick of any 
loss ; but any loss which may be incurred in one year is to be set 
against the protits of future years. The Council is to be entitled to 
take over the undertaking withc t ; ayment at any time on giving 
a year’s notice. The maximum c.arges are to be fixed at 54d. per 
unit for private lighting, a.d -44. {.r public lighting and power. 


Dundee.—The total i. c. mc of the electrical department 
during the year was £24,041, a; against £16,529 last year. There 
has been received for private lighting £12,600, as compared with 
£11,045 last year. Private motors and puolic lamps remain much as 
before, while the income from the tramways has risen from £5,870 
to £9,860: After paying the year’s expenses, there is a credit 
balance of £212, which is slightly less than last year. 


Edmonton.—The schemes of Mr. R. Hammond and 
Mr, W. C. Hawtayne forthe establishment of an electrical under- 
taking in accordance with the recently obtained provisional order, 


came before the District Council on Tuesday night, when, after - 


considerable discussion, they were referred to a committee, direc- 

tions being given for the experts to be invited to attend and explain 

the teports, An attempt was made to defer the matter until next 

March, and was defeated by only one vote. It waa trged that the 

had considerably over-entimated ths anmber of probable 
mere, 


Exeter.—The City Council had a protracted discussion 
on the -27th ult. on a proposal to instal mechanical -stokers 
at their new electricity generating station, now in course of erection. 
Babsock & Wilcox stokers were recommended, the cost for six boilers 
being estimated at £1,700. Eventually the Council referred the 
question back to committee. 2 


Gillingham (Kent).—The U.D.C. has fixed the price 
ot electricity for power at 6d. per unit for one hour per day maximum 
demand, and 1d. per unit afterwards. For places of worship s flat 
rate of 5d. per unit has been adopted. The Council has decidea to 
borrow £10,000 from the Prudential Assurance Co. for electric 
lighting purposes in accordance with thé sanction of the Local 
Government 


Gravesend.—The District Council proposes to hold an 
electrical exhibition in the Town Hall next September, with the 
object of securing customers, Negotiations to acquire land for 
extending the electrical works are pending. — 

The T.C. has opened negotiations with the Brush Electrical - 
Eagineering Co. with the object of securing motors for consumers. 

A srale of discounts has been adopted by the T.C. as follows :— 
Quarterly accounts exceeding £10, 24 per cent.; exceeding £50, 5 
per cent. ; exceeding £100, 10 per cent. 


Glasgow.— Councillors Kennedy and Wm. Mackay, along 
with Mr. Chamen, chief engineer, have been appointed repre- 
sentatives of the electricity department of the T.C. to attend the 
annual meeting of the Municipal Electrical Association at Sunder- 
land in July. 


Handsworth.—.a. che meeting of the U.D.C. on May 
28th, it was moved that the Committee should be instructed to at 
once carry out the Council’s obligations under the electric supply 
order, 1899. This was agreed, and it was decided to apply for 4 
loan of £3,136 in connection with the ptoposed electric lighting 
station. 
Heckmondwike.—The report on the first year’s working 
of the U.D.C.’s electricity undertaking shows that the gross profit 
was £443. After providing for interest and sinking fund, there.is.a 
loss of £476 13s. 10d. : a3 


Holyhead.—A 1..G.B. inquiry into the application of ‘the 
U.D.C. for loans of £12,700 for electric lighting purposes, and 
£3,300 for the provision of a refuse destructor, was held on May 
27th, and there was opposition on behalf of the gas company, 
the railway company, and Lord Stanley as ratepayers. bee 


Hoylake and West Kirby,—The U.D.C. has decided 
to apply to the L.G.B. for a loan of £5,500 for E.L. purposes. 


Hull.—The result of the past year’s* work of the Elec- 
tricity Department shows that, after providing £14,283 for financial 
charges and depreciation, a net profit of £1,524 remains. The 
output has increased from 1,490,(99 units in 1902 to 2,385,577 units 
in 1903—a:n increase of 60 per cent. 


King’s Lynn.—The ‘annual report on the Corporation 
electricity undertaking shows a deficit of £47 1s. 2d., against 
£793 5s. 7d. last year. The works cost was 1°457d. per unit. 


municipal trading 
was discussed for several hours by the Borough Council last week 
on the consideration of an adjourned report: from special 
committee appointed to inquire into the administration of 
the electric light undertaking. A summary of this report and its 
recommendations appeared in the Erectricat Revigw of May 22ad. 
The Mayor, in moving, as chairman of the committee, the adoption 
of the report, explained that he did not agree with all its recom- 
mendations. At present 33 per cent. of the plant wasidle. The 
chairman of the Electric Lightiog Committee commented on the 
lack of support which the Council gave to the undertaking = In 


~ spite of gloomy anticipations, he believed that, at the end of 42 


years the municipality would have a good business worth at least 
£150,000. Mr. Attenborough said if they were to have municipal 
trading, the trading should bedonein a business-like way. The electric 
light undertaking was cast:ng a burden of over £1,000 a year on the 
rates, and still, in spite of this, the side streets were disgracefally 
lit. Other councillors deplored the * muddling” of the Electric 
Light Committee and their unbusinesslike wayr. Finally, the 
recommendations of the Special Committee were put seriatim and 
were all negatived except the last, which was: ‘‘ That the reference 
be discharged.” 

Haoknuy.—Up to date there are, according to the report of the 
Electric Lighting Committee of the Borough Council, 91,955 8-c.P. 
(30-watt) lamps connected to the mains, and 5,082 applied for, and 
awaiting connection. The total exceeds the connections for which 
the existing plant was put down by 2,037 8-o.r. (30-watt) lamps. | 

Srzpnzy.—The Borough Council on Wednesday gave. directions 


_ to hasten the lighting of Upper East Smithfield by electricity. The 


contract with the New Century Arc Light Co., Ltd., to supply and 
erect arc lamps and columns for certain thoroughfares was extended 


to other streets. 
Barrerszs.—On Wednesday it was resolved to extend the electric 
mains at an estimated ‘cost of £926. : 

Lytham.—The U.D.C.’s E.L. order, which should have 
expired in June, has been extended for a year. 

Mexico—The Mexican Government has apptoved the 
Bill granting concession to the Mexican Light Power Co., 
Ltd , to utilise the watet power of the Rivers Tetiéngo, Mensca spe 
Get-puatis, in the district of Haauchinango. 
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THE ELECTRIFICATION OF THE UNDER. 
GROUND. 


By WILFRED YORKE. 


INCORPORATED in 1864, and finally finished in 1884, the 
Metropolitan District Railway has grown old while still a 
youth, and of late years much mud has been thrown at it. As 
long as three years ago some of it stuck, when an experimental 
electrical train was run between High Street, Kensington, 
and Earl’s Court. Although a complete success, nothing 
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FOR THE Harrow SECTION, 


came of this, for the directors were fearful of raising the 
necessary capital, and it was only when Mr. Chas. T. 
Yerkes, the American street railway king, came along with 
the requisite dollars that a decision was arrived at. 

The Metropolitan District Electric Traction Co., Ltd., 
was promptly formed by Mr. Yerkes; but as one after 
another of various tubes authorised by Parliament for 
construction (and latterly the London United Tramways) 
was bought up, this name was thought to be inadequate, 
and was replaced by that of the Underground Electric 
Railways Co. of London, Ltd. 

The primary object of this company—#.e., the electrifica- 
of the District—reached its initial stage of completion on 
April 17th last, when the first electrical train was run over 
the North Ealing to South Harrow section ; and as this 
portion will shortly be opened for traffic, the subjoined 
description may prove interesting to thewreaders of this 
journal. 

A glance at a map shows the section running from 
Mill Hill Park to South Harrow. It embraces six 


stations, while a seventh is now in course of erection 


in close proximity to the new Royal Agricultural Show 


Ground, for the purpose of setting down the numerous > 


visitors whom this exhibition is likely to attract. The 
line, which is double track and about five miles long, lies 
throughout in the open. Though built some time ago for 
ordinary running, it was never used, and when the project 
of electrification was promulgated it was decided to com- 
mence with this part, and use it for experimental purposes. 

The small generating plant built for the experimental 
trials between High Street, Kensington, and Earl’s Court 
has been enlarged and removed to Alperton, a point midway 
between Mill Hill Park and South Harrow stations. It has 
been installed close by the track on the bank of the Grand 
Junction Canal, from which the necessary water for the 
boilers, &c., is drawn. 

The plant consists of two 400-H.P. Belliss-Siemens sets, fed 
by two Babcock & Wilcox boilers. The engines can be run 
either condensing or non-condensing. A view of the engine 
room is shown on page 966. ‘ 

At Alperton this plant will be called upon to do very 
much more than it did at Earl’s Court, and.a “ Highfield” 
booster, in conjunction with a 400-ampere-honr battery, has 
therefore been installed to assist the main machines over the 
peaks. The remainder of the floor space of the engine room is 
occupied by four 6-Kw. motor-generators (550 volts to 
110 volts) for-use in the automatic electro-pneumatic sig- 
nalling. Space does not permit of its description here. 
Suffice it to say that as a half-minute service has been run 
continuously in the States on this system, no qualms 
need be entertained as to ite prasticability, 


The current is fed into the conductor rails at a point oppo- 
site the power house by means of overhead conductors. This 


- is the more convenient, as the track is on a level with the 


roof of the building. 

The permanent way stretches, at present, as far as South 
Harrow, whence it is rapidly being pushed down as far 
as Uxbridge. A link will also be formed between this line 
and the Metropolitan Railway’s branch, permitting an 
interchange of traffic. One of the most notable pieces of 


permanent way construction is a magnificent viaduct now | 


in course of erection over Roxeth Valley. 

The conductor rails are of the Vignoles pattern, weighing 
100 Ibs. per yard. The positive is laid outside the running 
rails, and the negative between them; both conductor rails 
are supported at intervals of about 12 ft. by a similar type of 
insulator to that employed on the Milan-Varese-Porto Ceresio 
Railway, the insulating material being artificial granite. The 
conductor rails are not secured to these insulators, but rest 
between two projections which permit of a certain amount 
of longitudinal and vertical movement. One of the illustra- 
tions shows positive and negative insulators. The collecting 
surface of the positive conductor rail stands 3 in. higher than 
the surface of the running rails, while the surface of the 
negative is 14 in. above the latter. Protection planks are 
placed on either side of the positive rail to prevent accidental 
“shorting,” the bolts securing these being insulated from the 
rail by fibre bushes. It has already been found, how- 
ever, that two protection planks are unnecessary, and there- 
fore on the rest of the company’s system only one is to be 
used, placed between the positive conductor and the running 
rails, Neptune bonds and fish-plates are used throughout. At 
level crossings and crossing points, both conductor rails are 
interrupted, continuity being preserved by means of under- 
ground linking cables of 1} sq. in. section of copper. 
One of the figures shows the conductor rails and insulators, 
and the protection planks on the positive rail. The negative 
rail is xo¢ insulated as is popularly supposed, but is perma- 


~nently earthed to the running rails through the automatic 


signalling. 

Between the two sets of running rails, or in the “ six- 
foot” as it is more commonly called, a spacious conduit 
has been laid. All feeders and wires are being drawn into 
this, including the three-core lead-sheathed extra high- 
pressure feeders from the Chelsea power house running as 
far as Sudbury Hill, where a sub-station is now being 
erected, which, when finished, will displace the temporary 
station at Alperton. All signal feeders, telephone wires, &c., 
are also laid in this duct. 

Two “sample” trains built by the Brush Electrical 
Engineering Co., of Loughborough, are at present making a 


series of trials over the line. The trains differ only in the system ~ 


NEGaTIVe AND PostrivE INSULATORS. 


of control, one being fitted with the Westinghouse, and the 
other with the British Thomson-Houston multiple-unit system 
(more commonly known as “the master control”’). Both these 
systems, though quite different, might be termed “ indirect,” 
inasmuch as the main current does not pass through the 
controlling gear. 

The Westinghouse controller switch is conveniently placed 
on the driver’s right, together with the controller lever of 
the Westinghouse quick-acting air-brakes, sand blast, siren, 
&e, The whole of the six motors per train are entirely under 
the control of the driver’s switch, which is quite separate 
from the main circuit ; the controlling current is taken from 
a 14-volt battery, one such being placed on each car. 

There are eight stops on the controlling handle, four to, the 
right for “ forward” and four to the left for “reverse,” the 
fanctions of these stops follows first stop either 
way is a preparatory one, ‘The sceond position of the driving 
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switch places the controller in position for backward or 
forward running. A “lap” position is inserted halfway 
between the second and third stops, and with the 
driving handle in this position the controller will remain 
stationary. 

At the third definite position, a repeating and interlocking 
switch is operated, moving the controller ‘on ” through the 
first stop by means of a ratchet and pawl. The same cycle 


effected. A spring action combined with gravity opens the 
contactor on the interruption of the controller circuit. 

Three of these contactors per car are wired in series, to 
ensure complete interruption of the main current in the 
off position. Should the train break in two, the motors on 
the part not under the driver's control are shut off automatic- 
ally. ‘I'he train control cable only carries the current necessary 
to operate the contactors. Continuity between the cars is 


Exectric Traty. 


is automatically repeated until the motors are in full series. 
When this position is reached, the controller is held there. 

The fourth and last stop again establishes the circuit of 
the repeating switch, and the same cycle is repeated until 
the motors are in full parallel, when it is again interlocked. 

A limiting switch is placed in the field of the motor, and is 
so arranged that should the current exceed a pre-determined 
limit, the repeating switch is short-circuited and the con- 
troller held stationary. 

There are nine notches on the controller drum, which 
moves from the starting to the full speed position in about 
six seconds. The employment of a low voltage on the control 
is a great advantage, as it not only obviates risk of shocks to 


preserved by a “ jumper ” having a couple of plugs at either 
end. The plugs‘contain nine insulated terminals, and fit 
into sockets on the cars, the latter being so shaped that the 
plugs will only go in in a certain way. 

In the end motor-cars are placed magnetic blow-outs and 
switches in the motor circuit, and also switches and fuses: in 
the “ master controller” and contactor circuits. Should the 
contactor cut-out be opened, the master controller on that 
car is cut out, and the car becomes virtually a “trailer.” 
This is especially useful in case of a breakdown. weed" 

Separate power and reverse handles are provided on the 
controller, which is provided with a strong magnetic blow- 
out coil to disrupt any arc when the contactors are opened. 


TRAILER Coaca. 


employés and momentary interruptions of the main circuit, 
but it also simplifies the switchgear and lengthens its life. A 
similar Westinghouse controller was illustrated in the ELxo- 
TRICAL Review of the 22nd ult., and a full description of 
the system was given in that of December 13th, 1901. 

In the British Thomson-Houston system the main 
current does not go through the controller, but only 
the current for working the “contactors” and the re- 
Versing switch. These are shown on p. 966, there being 
13 contactors per motor-car. The contactors constitute 
electrically-operated switches, and it is by opening and 
closing these electro-magnetically by the “ master controller ” 
that the various combinations of series and parallel are 


The power handle is known as the “ dead man’s handle,” for 
should the driver for any reason release it, it flies back to 
the “ off” position. 

The British Thomson-Houston train is fitted with the 
Christensen air-brake. 

Each train consists of seven coaches—three motors, and 
four “ trailers ””—a motor-coach being placed at each end of 
the train, and one in the middle. Two motors of about 
160 H.P. each constitute the driving equipment per motor- 
car; the current for these is taken from the rails by six 
sets of collecting shoes, one set being placed at each end of 
every motor coach. 

On entering the cars one is instantly struck by the design 
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and size. With a length of 50 ft., and a gangway about 
45 in. broad between the two longitudinal seats, they seem 


Room. 


Barrery Room. 


‘very spacious when compared with the 22 ft. coaches of 
the District Railway. They are without their like in this 
country, with the exception of the trains for the Great 


Northern and City and 
the Mersey Tunnel Rail- 
way, the side exit doors 
in the centre forming 
a striking feature. It 
remains to be proved 
whether the facilities 


these extra doors afford . 


more than repay the 
loss of the floor space 
allotted to them, which 
might otherwise have 
been used for seating 
accommodation. 

These side doors 
slide, and are provided 
with; handles so that 
they can be worked 
either from within the 
car or from the station 
platforms. The exits 
at the ends of the cars 
are protected by gates 
which are operated by 
a conductor standing 
on the car platform. 
The advocates of this 
type of passenger car 
claim that it saves 
much time inthe station 
stops, as compared with 
the ordinary British 
type of compartmental 
cars with separate side 
doors. It is also very 
useful to have a con- 
ductor on each car, to 
make the passengers 


move quickly and to call out the names of the stations. 
There are seats for 48 passengers in the trailer 
cars, and for a few less in the motor-cars. There is. 


Front oF Mortor-Car. 


BoostERS AND SWITCHGEAR. 


Contactors. (B.T.H. System.) 


compartment 


plenty of room for standing without inconveniencing 
those sitting down, which can hardly be said of an ordinary 


compartment on a 
suburban train. No 
doubt if the Londoner 
be given real “rapid 
transit,” he will not 
mind standing some- 
times. To a certain 
extent this viewis borne 
out by the experience of 
the Central London. 
Cleanliness and pro- 
tection from fire seem 
to have been the two 
fundamental objects in 
the design, and these 
are amply borne out by 
the skeleton rattan seats, 
asbestos-lined roofs, and 
the fact that the cars 
generally are built of 
“ non-flammable” wood, 
The windows have a 
vertical movement, an 
innovation being made 
in the shape of internal 
sun - blinds. Electric 
heaters, 16 per car, have 
also been installed, and 
it is to be hoped the 
British public _ will 
appreciate these efforts 
to provide for their 
comfort. These heaters 
are wired in pairs, 
and are fixed under the 


seats, with a regulator at one end of the car. A luggage 
is provided in the front and _ rear 
motor coaches adjoining the driving cabs. 


TRaIn at StTaTION. 


ARRANGEMENT OF TRACE. 


INTERIOR OF CaR. 


All class distinctions will prebably be swept away, 
with the exception of provision for smokers and n0- 
smokers, although no final decision has as yet been 
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arrived at. How the fares shall be taken has also yet to ~ 


be decided, and there is, no doubt, much to be said both for 
receiving them at booking offices, and for collecting them on 
board the train after it has started. 

A temporary car depét has been built at South Harrow, 
Jarge enough to hold six cars at once for repairs, &c. 


ROTHERHAM: CONDENSING PLANT. 


Th? conductor rails are not run in here, as it would 
be obviously impracticable on account of the pits. <A 
running lead has therefore been fixed in a gallery on 
the roof for the purpose of drawing the cars in and out 
of the shed. 

Such, then, will be the rejuvenated District ! Whether 


NEW PLANT FOR ROTHERHAM. 


Tue rapid growth of electric traction in this country is 
instanced by the recent addition of generating plant found 
necessary by the Corporation of Rotherham to meet the 
increased demand on its tramway 
system. The following particulars 
relate to the Allen-Siemens com- 
bination just completed and now 
running. 

The engine, made by Messrs. W. H. 
Allen, Son & Co., Ltd., of Bedford, 
is of their well-known enclosed, high- 
speed, three-cylinder compound, forced 
lubrication type. 

The high-pressure cylinder is 15 ‘in. 
in diameter; each of the low-pressure 
cylinders is 20 in. in diameter, and 
the stroke throughout is 12in. The 
engine will give out 600 I.H.P. at 
340 revolutions per minute with 
steam at 150 lbs. per sq. in. pressure 
at the stop-valve, condensing, and 
500 LH.P. at the same speed and 
pressure, non-condensing. ‘The high- 
pressure piston is of cast-iron, and 
the low-pressure piston is of cast-steel. 

The crankshaft is made from a 
solid forged bloom of Siemens- 
Martin steel, the eccentrics being 
solid with the shaft. This is the 
usual practice with this company, 
having been adopted after ex- 
haustive ex;eriments to enable the 
best position of the eccentrics to be found, which, once 
determined upon for any particular type, enables a 
complete solid shaft of the above description to be 
made, reducing the number of working parts to a 
minimum. The cylinders are of hard, close-grained 
cast-iron. The slide valves, of the solid piston type 


RotTHERH 


the enormous expenditure entailed by the’ transformation 
will ever be justified remains with the travelling public, 
but, when once completed, it will doubtless attract many of 
those who now patronise the ’buses, &c., rather than journey 
by the Underground in its present “smoky ” state. 


600-1.n.Pp. GENERATING SET. 


throughout, take the steam on the inside edges, thereby 
reducing the pressure on the glands and packing. The 
cylinders are tested hydraulically to double the working 
pressure ; this is done after all machining and fitting has 
been completed, and when the discovery of any weak place 
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in construction is assured. The cylinders are lagged with 
asbestos, the experience of the company going to show that 
in this class of high-speed engines there is little to be 
gained by using steam jackets. The lagging is finally 
covered with planished steel, which gives the engine a 
very neat appearance, 

For the forced lubrication a special pump is used. Pre- 
cautions are taken to prevent cylinder oil, or moisture from 
condensed steam, from entering the crank chamber from 
the steam cylinder glands above. The oil pump delivers at 
a pressure of 25— 
80 Ibs. per sq. in. 

The governor is 
fitted direct to the 
end of the crank- 
shaft, and revolves 
with it. Adjust- 
ment to the extent 
of 5 per cent. above 
and below the nor- 
mal speed can be 
made while run- 
ning. It was 
specified that on 
the removal of the 
load from fall load 
to no load, tke 
momentary varia- 
tion in speed should 
not exceed 10 per 
cent.; a much 
nearer approxi- 
mation than this 
was actually ob- 
tained, the variation 
up or down being 
less than 6 per cent., 


520 volts as a shunt machine, or 50U—550 volts as a com- 
pound machine, at a speed of 340 revolutions per minute. 

At the trials made at the Queen’s Engineering Works, 
Bedford, on February 20th and 21st, 1903, the mean steam 
consumption (condensing) at full load was 18°53 lbs. of 
steam per E.H.P.-hour, and the mean steam pressure at the 
stop-valve 150 lbs. per sq. in. when running at a speed of 
343 revolutions per minute. The following data represent 
the results of the trial, which was of six hours’ duration :— 

Mean steam pressure, 150 lbs. per sq. in. Mean speed 343. 
revs. per min. Mean 
LH.P. 499. Mean 
E.H.P., 433, = 323. 
Kw. Total water, 
8,022°6 lbs. Water 
per £.H.P. - hour, 
18°53 lbs. Water 
per KW.-hour, 24°85. 
lbs. Mean vacnum 
at engine exhaust, 
22 in. 

The low vacuum 
was due to a de- 
ficiency in the water 
supply for circulat- 
ing in the auxiliary 
condenser used for 
testing this plant, 
the temperature of 
the circulating 
water supply rising 
from 90° to 100° F., 
during the latter 
part of the run. 
The engine itself 
should snow better 
results than given 


while the steady 
variation in speed 
between full and no 
load, specified as 
not to exceed 5 per cent., was Iss than 2} per cent. A fly- 
wheel of ample weight to meet the demands of traction loads 
is used, and the behaviour of the engine under variable 
loads fully meets the expectations of the constructors. 

A steam separator is fitted at the end of the engine, and 
is carried on a small projection from the trunk, as shown in 
the illustration. The governor is set so that the stop-valve 
can be left open under all conditions, and thus the governor 
is absolutely automatic. 


AvuToMatic Rat CLEANER: Pusan. (See page 969.) 


The length of the bedplate is 126 in., the width 65 in., 
and the overall height of the engine 116 in. The overall 
length, including governor and fly-wheel, is 156 in. 

It is worth mentioning that the engine is constructed on 
the limit gauge system throughout, examiners being placed 
in the various departments in the works, who have full 
authority to condemn any part not within the limits specified 
by the directors. 

The engine is coupled direct to a Siemens compound 
multipolar generator, capable of giving 320 Kw. at 460— 


SwEEreR, Firrep witH Automatic Ram CLEANER. (See page 969.) 


by test when a 
vacuum of 25 to 
26 in. is available. 
A full description 
of the plant used for taking water-consumption tests in 
the testing department of Messrs. W. H. Allen, Son 
and Co., will be found in the ELEctTricAL REVIEW 
for November 22nd, 1901. An overload test of 20 per 
cent. above the normal taken on this plant showed a 
steam consumption of 17°7 lbs. per E.H.P.-hour. On half- 
load the steam consumption was 21°1 lbs. per E.H.P.-hour. 
Trials since carried out at Rotherham when actually 
working show that the severe tests to which the engine was 


Automatic Rat CrzaNER: (See page 969.) 


subjected before being sent out meet the actual requirements — 
when at work in a very satisfactory manner. 

The additional condensing plant supplied, consists of @ 
surface condenscr, and a combined steam-driven air an 
circulating pump. The condenser has a tube surface 
1,000 sq. ft. The circulating water flows through the 
tubes, a division plate being placed at one end, which 
causes the water to traverse the whole length of the con- 
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denser twice during its passage through it. The illustration 
on p. 967 shows the plant in the erecting shop of Messrs, 
W. H. Allen, Son & Co., who are the makers of this plant 
also. ‘I'he steam passes round the outside of the tubes, a 
perforated naval brass plate being used to distribute the 
steam over the urper surface of the condenser. The air and 
circulating pumps are driven by a compound engine having 
cylinders 9 in, and 15 in, in diameter, the stroke being 
ll in. The cylinders are lagged with asbestos, and covered 
with planished steel. The high-pressure cylinder drives 
direct on to the circulating pump and the ‘ow-pressure 
cylinder direct on to the air pump. The plant is provided 
with an adjustable “ Pickering ” governor. 

The circulating pump is double-acting, has a plunger 
15, in in diameter and a stroke of 11 in., and discharges into 
a valve box, which is fitted with air vessels on the suction 
and delivery sides, the whole being designed for steady 
running and freedom from shock. The air-pump is of the 
well-known Edwards type, the bucket having a diameter of 
20 in. and a stroke of 11 in. 

A cravkshaft is placed midway in the arrangement, and 
provided with a suitable fly-wheel to ensure steady motion. 
Barring gear is also provided for starting purposes. 

The normal speed of the plant is 120 revolutions per 
minute, and in order to meet the requirements for continuous 
running, the oil for lubricating purposes is distributed by 
an arrangement of pipes from a central oil box. 

The tubes of the condenser are of condenser brass, chosen 
with a view to reducing corrosive action to a minimum, and 
the condensers are made so that these end covers can be 
readily removed at any time to enable the condition of the 
tubes to be determined. 


AUTOMATIC RAIL CLEANER. 


Iy the illustrations on the opposite page we show a new auto- 
matic track rail cleaner for electric tramway use, which has 
been introduced by Messrs. Brecknell, Munro & Rogers, of 
Bristol. The idea is to scrape the groove and tread of the 
rail, the cleaner being automatically kept in line with the 
wheels of the car. It is claimed that the cleaners will pass 
through all frogs, points and crossings without the least 
forcing or kicking, and should they accidentally be thrown 
out of the rail it is impossible for them to take up any other 
position than one in line with the flanges of the wheels, in 
which position they are easily lowered into the groove when 
on a straight line, : 

_ They will take curves down to 28 ft. radius, and in prac- 
tice, 80 far, have always proved reliable and automatic. 
They may be fixed in advance of the truck, as is shown in 
the accompanying view of one of the makers’ snow- 
sweepers. 

For such sweeper use it is the custom to fit one cleaner at 
each end, this being sufficient to run the machine during heavy 
snow, but in passenger car service two cleaners can be fitted 
at each end of the car if desirable. The operation of the 
mechanism is effected as follows :—-The lever a is fulcramed 
at a’, and lever Bis mounted on lever a by a swinging joint 
at B', which permits of a swing movement in a horizontal 
plane, This compoand movement allows the shoe to take up 
any position on a curve, and to be under the full control of the 
tension spring c at the same time; similarly, the lifting 
chain D may be used by the motorman to pull the cleaner 
out of the rail, 

Upon reference to the figures, the levers : and x! will be 
noted ; they are mounted upon the buffer beam, and are 
fulerumed at ¥, the heel 1 taking the pull of the spring c. 
It will be seen that any lateral movement of the cleaner will 
force one of these levers, E or E!, as the case may be, out 
of its normal position. Spring c is thus extended, and exerts 
4 gentle pressure upon the lever B for the purpose of main- 
taining it in line with the wheel. When going round a 
curve, the shape of the shoe 1 keeps it in the groove of the 
tail; but shou'd the shoe acc’dentally jmup cut of the 
groove, the spring-control levers B and x! prevent it from 
flying abroad, and on getting over the next piece of straight 
- the motorman can lower the cleaner into the groove 

n by means of fa handle conveniently situated on the 


dash, and coupled up tothe chain p. The steel scraper J 
is hardened, and will ciean about 1,000 miles of track, 
The pressure on the rail is regulated by the spring c, which 
is adjustable, 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 963.) 
Auckland, N.Z.—Mr. Goodman, agent for Noyes Bros., 


who recently returned from Europe and America, has submitted his 
lans for the lighting of Auckland by the city authorities. We 
earn from the Australasian Hardware and Machinery that he 
suggests two alternatives—the carrying out of the scheme by the 


City Council on its own account, or the granting of concessions to a 


private company to supply light and power. The Council, he thinks, 
would do well to instal its own plant, and suggests that arc lighting 
should be employed in the main thoroughfares, while the narrow 
streets could be lighted with incandescent lamps. Altogether 
189 arc lamps would be required. The mains would be carried 
underground in the principal streets of the city, and overhead in 
the outlying portions, and the area lighted would approximate 
18 miles of streets by arc lights and 36 miles by incandescent. 
Steam plant is recommended for generating purposes, as a gas plant 
would be more expensive. The cost of the system is estimated at 
£74,000, and the revenue is expected to reach £18,°99—£10,705 
from lighting and £7,394 from motive power. As the cost of 
generation and distribution is estimated to reach £12,173, a profitof 
£5,926 per annum is shown, The arc lighting for the first year 
would cost £2,573, which, compared with the Gas Co.’s present bill 
of £1,600, would show a difference of £973 against the new illu- 
‘minant, which would reduce the estimated profit to £4,953 per 
annum. These estimates refer to the city proper. If all the 
suburbs embraced in the larger Auckland scheme were included, the 
number of arc lamps would be increased by 73, and the number of 
incandescent lamps by 3,475. A plant capable of meeting this 
larger demand would cost £130,000. The charges for interest and 
maintenance would total £21,336, and the revenue £29,976 yearly, 
leaving a net profit of £8,640. The British Electric Traction and 
Power Co., who only recently installed an electric tramway system, 
has also offered to supply the needs of the city in the matter of 
light. It is urged that it is able to do so more economically than any 
other supplier because the present 1,000-H.P. installation could be 
doubled without doubling the expense. 


Laneaster.—The report of the electricity department 
showsa net surplus on the year’s work of £1,353, a figure £422 in 
advance of the previous year. The committee is now building up 
a strong reserve fund, which amounts at present to £2,484. Since 
1§96 it ibas assisted the district fund to the extent of 
£2,723. The income from the sale of energy last year was £6,324, 
against £5,549; from public lighting, £584; sale and repairs to 
lamps, £241. On the expenditure side the cost of generating 
was £2,428; distribution and management expenses, £1,086; 
rents, rates and taxes, £351; debt redemption, £576; interest 
on capital debt, £694; interest on mortgages, £314. The 
capital expenditure on the electricity works has been increased 
during the year by £15,849, to £55,195. 


New Zealand.—Mr. Allo, the eminent Swiss hydraulic 
and electrical engineer, who is now on an official tour by 
invitation of the Premier, made a report on the electrical 
possibilities of the Waipori Falls. e calculates, says an 
Australian exchange, that about 4,5°0 up. will be available 


_in the city of Dunedin. He also visited Auckland Province 


to report on the Huka Falls as a means of electrical develop- 
ment. These falls are 180 miles from the city of Auckland. 
It is estimated that at the dry season 39,000 H.P. could be obtained, 
an amount sufficient to meet all the requirements of the North 
Island. It is suggested that the electricity generated at these falls 
should be conveyed in four different directions—towards Auckland, 
Wellington, New Plymouth and Napier. 


Newark.—The electric light question formed the chief 
topic of debate at a monthly meeting of the T.C. The Electric 
Lighting Committee reported that a communication was re- 
cently received from the Derby and Notts. Electric Power 
Syndicate, stating that it was willing to take-up the agreement 
which had been tentatively arranged, and enclosing a draft agree- 
ment amended to suit the altered circumstances. The Committee 
recommended the Council to enter into an agreement with the 
syndicate on the terms of the draft, but with the addition of words 

roviding that in the event of purchase the amount paid for public 
fighting should not be taken into account in calculating the value 
of the undertaking. Mr. Stennett moved that the Committee 
should be instructed to present a Corporation electric scheme for 
the approval of the Council. In the course of the discussion, it was 
contended that the syndicate could work the scheme more 
economically than the Corporation. Upon a division, the resolution 
was rejected by thirteen votes to four, and the Committee's report 
was adopted. 

Newcastle-on-Tyne.—The Corporation Tramways Com- 
mittee has been asked to supply the Town Hall with electricity for 
lighting purposes from its power station. 
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of gas and electricity, but also with the cost of current taken from 
various supply companies and from the Corporation power station 
at the Manors. The figures submitted showed in favour of the 
Corporation supply as being less costly, and the report was referred 
to a sub-committee. 2 


Newton Abbot.—The U.D.C. has affixed its seal to the 
agreement with the Urban Electric Supply Co. for electric lighting. 


Perth.—The Secretary for Scotland has acceded to the 
request of the Council for power to apply for a loan of £7,000 
for the purpose of extending the electric lighting plant. 


Peterborough.—The Corporation is contemplating a 
considerable extension of their scheme for street lighting. 


Ripon.—By eleven votes to two the T.C. has decided to 
apply to the B. of T. for a renewal of the E L order, which expires in 
July, for a period of three years,and not to transfer the order to 
the B.E.T. Co. 


St. Helens.—The Electricity and Tramways Committee 
has decided to extend the plant at the electrical generating station. 
Gas engines are to be installed for driving the additional machinery. 


Watford.—The U.D.C. has decided to have a coal con- 
veyor erected at the E.L. works. This will effect a saving of £69 
per annum. 


Wednesbury.—On Wednesday in last week Mr. F. H. 
Tulloch, M.Inst.C.E., one of the Local: Government Board 
inspectors, held an inquiry respecting an application by the 
Corporation for sanction to borrow £11,000 for electric lighting 
purpores. The town cleyk stated that the Corporation had received 
many applications from the inhabitants for a supply, and no opposi- 
tion to the application for the desired loan had so far been shown. 
The energy would be obtained from the Midland Electrical Corpora- 


tion for Power Distribution, Ltd., which had obtained a provisional ~ 


order to supply electricity in the borough and to the adjoining 
authorities. The cost of electricity to the Corporation would be 
about 33d per unit on the maximum demand one-hour system. The 
maximum demand would be kept as low as possible. It was esti- 
mated that the quantity of electricity that would be required from 
the company was over 154,000 units per annum, and the standing 
charges were expected to amount to £1,115 periannum. There was 
no opposition to the application. : 


Willesden.—The District Council will, it is expected, 
be in a position to supply electricity in a couple of weeks’ time. 
York.—The report of the E.L. Committee recommending 


the acceptance of a tender for the extensions to the works on Foss 
Island, amounting to £13,280, was adopted. 


ELECTRIC TRACTION NOTES. 


Brighton.—The accounts of the tramway department 
show a surplus of £4,134 during the year ended March 31st. 


Cardiff,—The Bute Street to Splottland section of the 
tramways, bringing the system up to about 16 miles of lines, was 
formaliy opened the other day by the Mayor, who started the first 
car. His worship was subsequently presented with a pair of con- 
troller handles. The line was afterwards open for traffic, six cars 
being available. At the subsequent proceedings Mr. Coates said 
that when the tramway accounts were audited, it would be found 
that up to the end of March last, which was an incomplete year, 
after paying the loan charges and making other provisions, there 
would be a surplus of something like £9,000 or £10,000. 


Cleveland.—The Councils of Middlesbrough, Ormesby, 
Normanby and Eston, have decided to engage an expert to prepare 
a scheme for the local authorities to construct electric tramways 
between Middlesbrough and Eston. 


Glasgow.—The extension of the Corporation tramways 
to Clydebank has now been opened. The through route is from 
London Road to Clydebank, a distance of 8? miles, for which the 
fare is 4d. 


Johnstone.—It is expected that in the course of the next 
few weeks a commencement will be made with the work of laying 
the raus for the new electric tramways. 


Motherwell.—By a serious subsidence of the ground 
at Motherwell much damage has been done to the power station in 
connection with the Hamilton, Motherwell and Wishaw tramway 
scheme, and the inauguration of the cars which was promised early 
this month will. be postponed for an indefinite period. The 
structure, which consists of brick and was only completed a few 
weeks ago, is rent from top to bottom. The foundations of the car- 
sheds have sunk from 1 ft. to 18 in., and the chimney stack has 
subsided 14 ft., although, fortunately, it remains in its perpendicular 
position. In the engine and dynamo house the movement of the 
grouad has been found to be most serious. Here most of the plant 
bad been laid down, but the engineers found 1t impossible to secure 
their levels for an hour at a time. Their endeavours to set the 
engines were rendefed futile, and operations had to be suspended. 
fhe boilers, when filled with water, sank 14 in., and many of the 
couplings became disjointed. It is anticipated that many months 
meet glapss before the ground can be considered stable and safe. 


Leith.—In a report to the Tramways Committee of the 
Leith Town Council, Mr. Jas. More, C.E., advised the Corporation 
to purchase the tramways from the company, and suggested the 
immediate conversion of the undertaking to the overhead electrig 
system, the electric energy to he supplied:from! the Corporation 
installation at the rate of 14d. per unit. He suggested that there 
should be a service of 29 cars,and expressed the opinion that the 
system could be completed in about'{a year’s*time. The Tramwg 
Co.’s previous demand for the purchase of the undertaking wag 


£90,000, but this the Council considered excessive. On Monday a ~ 


Sub-Committee of the Town Council met the directors of the 
Tramway Co. and offered £C€0000 as the purchase price. The 
directors contended that this was too low a figure, but agreed to 
consider the offer and communicate their reply. 


Neweastle-on-Tyne.—At a meeting of the Tramways 
Committee on the 28th ult., it was agreed to accept the tender of the 
Tees-tide Engineering Co. for the raising of the Scotswood Road 
bridge 20 as to enable the double-deck cars to pass under. The 
amount ofthe tender is raid to be £1,323, or about £2,000 less than 
ascheme for lowering the roadway. Messrs. Ridley & Co. have 
been entrusted with the work of raising the Walker Road bridge, 
the cost being put at £2,208. . 


Peterborough.—The Peterborough Electric Traction 
Co. recently applied to the T.C. for permission to take up certain 
pethuary for the purpcse of extending their cables. The T.0, 

owever, declined to give the necessary order, on the ground that 
the pathways had been recently made with concrete, and that-the 
cable could be taken overhead. The Traction Co. then made a 
reprerentation to the Board of Trade, who have overridden the 
action of the Town Council, and informed that local body that the 
objection they raiced was unreasonable. O. May 29th the company 
applied for permission to make an additional passing place nearthe 
entrance to the Agricultural Show Ground. Several members 
argued that the passing place was evidently intended for the pur- 
pore of facilitating traffic at the anuual show, and that the Tow 


Council shouldtremember!that owners of vehicles in the'city 


looked upon the show days as their harvest. It would not be right 
for the electric cars to monopolise all the traffic. The town clerk 
said the Council had already}received one snub from the Board:of 
Trade because they ventured t» raise an objection to an application 
of the company, and he thought the Council had little power in the 
matter. The question was delegated‘toia committee. 


Radcliffe.—Negotiations are taking place between the 
U.DC. and Bury (Lanes.) T.C. for the provision of electric trams 
for Radcliffe. By the scheme it is proposed that the Bury system 
shall be extended to Radcliffe, the Corporation to provide the over- 
head equipment and the cars, and the U.D.C. to construct and 
maintain the lines; Bury to pay 34 per cent. on the sinking fund, 
and the profits to be equally divided. 


St. Helens.—The Corporation is continuing its opposi- 
tion to the South Lancashire Tramways Bill. At a meeting of the 
sub-committee ‘of the Electric Supplyiand Tramways Committee on 
Tuesday, the town clerk reported that the Committee of the House 
of Lords bad granted the company running powers over the traw- 
ways of the Corporation for passenger traffic only. The South 
Lancashire Tramways Co. have been trying for the last two years to 
obtain sanction for carrying goods traffic over the St. Helens tram- 
ways, but seem as far as ever from obtaining the sanction sought. 
The sub-committee resolved to recommend that the opposition t 
the company’s Bill be continued in the House of Commous. 


Southport.—At a meeting of the Tramways Committe 
last week it was stated that the exact losson the year’s working was 
£1,222. 


Sunderland.—The annual report of the Corporation 
Tramways bas just been issued, and gives a full réswmé of the 
year’s workings. It notes that the principal works of the year have 
been the completion of the Fulwell,route and the Hylton Ro 
depét and repairing sheds. As to statistics, these show that during 
1902-3 the passengers carried numbered 13,987,121, as compared 
with 13,596,808 for the previous year, an increase of 390,315. The 
total receipts from passengers were for 1902-3, £59,142, as against 
£56,243 for 1901-2, being an increase of £2,899. The average 
number of cars used daily was 43 as against 36 for 1901-2. . The 
distance travelled was 1,270,957 miles as compared with 1,170,207 
for 1901-2, an increase of 100,750. The details of the income were 
as follows: — 


“Mraffic receipts .. £59,142 10 2 
Rents es ve 815 0 
Advertising on tickets .. ws 9 6 
Bank interest ae 683.138 7 

Interest invested reserve fund ee oe 108 13 11 £50,990 2 3 
Expenditure :— Working expenses .. £84,065 11 2 
Interest, sinking fund and depreciation... 20,131 0 0 

Net profit .. £5,178 11 


The income per car-mile was 11°31d.; workiug expenses per 
mile, 6'43d. ; interest, sinking fund and depreciation, 3°8d. ; m 
the total expenses per car-mile 10 23d., and leaving a net profit OS 
car-mile of 108d. The analysis of expenses shows that 1,399) 
units of energy were consumed, and cost £11,130. The waget 
motormen, conductors, &c., were £11,530; uniforms, 
£1,046; and compensation for injory, £289, Cleaning cars 


- £2,084; repairs and maintenance of rolling-stock, £3,478; repalt 


and maintenance of electrical equipment cost £449; and-t® pet 
and maintenance of permanent way cost £724, Out 0 nats 
fevenue there was paid £5,0.9 towarde the heretgh rate, 
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ide for depreciation, and £7,820 was paid for interest on 
debt. The report also gives a good many figures as to 
the traffic, showing the receipts from each roate, &e. 


§pain.—Plans have been completed for the construction 
of the firat section, between Mondariz and . Porrino, of a light 
electric railway between Mondariz and Vigo. Water power is to 
be utilised in the generation of the necessary electrical energy. 


Swindon.—The T.C. has received from the B. of T. 
sanction to borrow £36,294 for electric tramway purposes. 


Victoria.—There is a scheme under consideration here 
for an electric railway to be laid along the beach from St. Kilda to 
Brighton. Mr. Holmes, the electrical engineer to the V:ctorian 
Railways Department, said that the cost would be something like 
£195,000, but the revenue would be mainly derivable from holiday 
traffice. He favours an alternative scheme, which consists of an 
electric tramway followixg an entirely different route and costing 
about £84,000. 

Wolverhampton.—At a meeting of the Tramway Com- 
mittee last week a letter was received from Mr. Wetmore, the local 
representative of the Lorain Co., in reference to the resolution 

sed at the last special meeting of the Town Council, a copy of 


which has been sent to him in the ordinary way. The letter asked 
the Corporation, through the Committee, to point out wherein the 
Lorain Co. had failed in the matter of fulfilling the contract. A 
formal reply was ordered to be sent to Mr. Wetmore. Subsequently 
the Committee gave instructions to Mr. C. E. C. Shawfield, the 
borough electrical engineer, to prepare estimates and specificatious 
forthe overhead system. This work will be undertaken at once. 
The Committee also dealt with tenders forthe laying of the track for 
the Willenhall, Dudley Road, and Wednesfield routes, Finally, a 
resolution was passed containing a recommendation t» the Town 
Council that the contract be given to Mr. H. Holloway. 


TELEGRAPH AND TELEPHONE NOTES. 


Anglo-Belgian Telephones.—The Brussels correspon- 
dent of the Morning Advertiser says that the telephone service 
between London, Ancwerp, and Brussels will start on June 8th. 
The price for a conversation has been fixed at us. 4d. for three 
minutes, Newspapers will be given special rates—5s. for ten 
minutes’ conversation. They will be able to use the wire from 
8 o'clock in the evening until 8 o’clock in the morning. 


Telegraphic Interruptions and Repairs :— 


CaBLzs, REPAIRED, 


Dominica-Martinique .. oe 
St. Lucia-Martinique .. .. M 
Guadeloupe-Martinique 
Martinique-Puerto Plata .. oe oe 
St. Vincent-Grenada .. 


May 8, 1908 
St. Lucia-St. Vincent .. oe 


Sept. 19,1902 .. 


issa-Issa ‘ Oct, 22,1902 .. 
Reissa-Yemani . ee as e Oct. 22,1902 .. oe 
Paramaribo-Ca: ee oe Feb. 27,1908 .. 
New York-Hait April 18, 1908... 
LANDLINES 
Dagua-Buenaventura.. May 14, 1903 


BY. May 29 
Assab-Massowah os June, 1,1908  .. 


Wireless Telegraphy.—It is reported that Mr. Bison 


has joined hands with the American Marconi Co. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Beckenham.—June 22nd. 
“Official Notices ” to-day. 
Bradford.—June 13th. ‘Tenders are wanted by the 
Corporation for the lighting of the Cartwright Memorial Hall. 
Tenders are wanted by the Guardians for the lighting of the 
Sauatorium for consumptives at Hastly, near Skipton. 


Bray—June 15th. Transformers, mains, and pipework 
for the electricity works extensions, See “ Official Notices” to-day. 


Brighton.—June 8th. The Council wants tenders for 
400 Kw. generating plant at Southwick power station, and 5,900 
KW. motor-generator converting plant, together with switchhoards, 
lusttuments, &c., at North Road power station. See “ Official 
Notices” April 17th. 
Burma,—June 26th. The Burma Railways Co., Ltd., 
Nauts tenders for an electric light and power plant for the Insein 
workshops. Particalars, specifications, &c., from C. EB. Cardew, 
locomotive and carriage superintendent. 
Colchester.—June 10th. Traction switchboard for the 
ty works, See “ Official Notices” May 29th. 


Colohester.—June 22nd, eeder cables, overhead 


Electricity meters. See 


F 
ent and cars, "Official Notices ” to-day 


Derby.—June 16th, Rails, tie-bars, points, crossings, 
excavation and other roadwork, poles, overhead wiring, feeders, 
= cars for the Corporation tramways. See “ Official Notices ” 

ay 29th. 


France.— June 9th. Tenders are being invited until 
June 9th by the French Post and Telegraph authorities in Paris 
for the supply of a quantity of telephone cables in five lots. 
Tenders are to be sent to Le Sous-Secretariat d’Etat des Postes et 
des Telegraphes, 103, Rue de Grenel'e, Paris, whence particu'ars 
may be obtained. . a 


Gloucester.—June 16th. Generating plant (two 200- 
Kw. sets), condensing plant, pipework, switchboard, battery and 
oe for the city light railways. See “Official Notices” May 
th. 


Gloucester.—Jane 16th. Rails, permanent way, cables, 


pillars, poles, overhead work, cars, trucks, and equipments, for the 
City Light Railways. See “Official Notices” May 221d. 


Hungary.—August 31st. Tenders are being invited 
until August 31st next by the municipal authorities of Beszter- 
ezebanya (Neusohl) for the establishment in the town of a central 


_ electricity generating station of a capacity of 500 u.P. 


Italy.—June 10th. Tenders for the Mediterranean 
Railway authorities for a 10-ton electric crane at the railway station 
at Florence. 


Johannesburg.—June 15th, - Rails, points and crossings, 
forthe electric tramways. See “ Official Notices ” 
ay 1st. 


Leeds,—June 8th. Messrs. Graham, Morton & Co., Ltd., 
want tenders fora private teJephone installation at their new works, 
See our “ Official Notices” May 22nd. 


Littleborough.—June 9th. Electric lighting of Council 
offices, public library, fire station, &., together with the necessary 
generating plant. 


Manchester.—June 15th. Two groups of three single- 
phare transformers of €0-xw. esch; high-tension cables. See two 
“* Official Notices ” to-day. 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies, 


Rangoon.—July 1st. The Municipal Committee wants . 
tenders for carrying out its electric lighting license, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Rs. 75 per set. 


Salford.—June 20th. Pilot and telephone wires for the 
tramway poles. See “ Official Notices” to-day. 


Southampton.—June 11th. Low-tension distributing 
cable. See “ Official Notices” May 29th. 


Southend.—June 15th. 10,000 pairs of flume carbons. 
See “ Official Notices ” May 29th. 

Spain.—June 14th. The municipal authorities of Mora 
(Toledo province) are inviting tenders until June 14th for the 
concession for the electric lighting of the town during a period 
of six years. Tenders are to be sent to, and particulars may be 
obtained from, E] Secretario del Ayuntamiento de Mora (Toledo). 


Stepney.—June 22nd. Meters and demand indicators 
fora year. See “Official Notices” to-day. 


Wood Green.—June 24th. Underground mains, and 
roadwork for private lighting. See “ Official Notices” May 29th. 


CLOSED. 


Ayr.—Messrs. Babcock & Wilcox are to supply a new 
boiler for the electricity works. 


Bermondsey.—The B.C. received on Tuesday the 
following tenders for the supply of 4 in. conduits:—Albion Clay 
Co. (accepted), Sykes's patent stoneware conduits with self-centring 
joint, 2-way, 23. 94d. per yard, 3-way, 3s. 10d., 4-way, 4s. 10d., 6- 
way, 7s. 8d.; Mansfield, best quality. salt glazed stoneware spigot 
and socket joints, 2-way, 2s. 114d., 3-way, 4s. 34d., 4-way, 5s. 2d., 
6-way, 88. 6Zd.; Sutton & Co., Sutton’s patent conduits (socketed), 
2-way, 28. 3d, 3-way, 28. 4\d., 4-way, 4s. 6d., 6 way, 6s. 9d.; 
Doulton, including joint cradles, 2-way, 3s. 2d., 3-way, 4s. $4d., 4- 
way, 6s, 11d.; John Kuvowles, Stamford socketed conduits, 
&-way, 3a, byd., 8-way, 5s, 2d., 4-way, 6s, 4d., 6-way, 10a. 2d, 


Croydou,—For extensions to boiler house at electricity 
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Glasgow.—The following tenders have been accepted for 
cables for the electricity department for a year :—Callender’s Cable 
Co., Craigpark Co. and Anchor Cable Co. Messrs. Siemens Bros. 
are to supply india-rubber goods; the Reason Manufacturing Co., 
demand indicators; and Messrs. Chamberlain & Hookham, meters. 

Induction motors for the Waterloo Street. station are 
to be supplied by the British Westinghouse Co. at £2,910; 
HT. switchboards, &., by the B.T.H. Co., at £548; and an 
additional boiler by Babcock & Wilcox, at £1,406. 


Hartiepool.—The contractors for the arc lighting here, 
Mesers. Crompton & Co., Ltd., have accepted the tender of Messrs. 
Rowland Carr & Co. for the supply of 40 arc lamp columns. 


Launceston (Tas.).—The City Council has by 4 votes 
to 3 accepted the tender of Messrs. Kolben & Co. for four three- 
phase generators, each with turbine, also the switchboard for 
£6,000. It is said that the Kolben tender was the lowest received ; 
the others sent in ranged up to £16,000. 


Malta.—It is stated that the concession for a modern 
system of tramways for Malta has been awarded to Messrs. 
Macartney, McElroy & Co., Ltd. 


Stalybridge.—On May 29th, the Stalybridge, Hyde, 


Mossley and Dukinfield Tramways and Electricity Board accepted . 


the following tenders : —Messrs. Bolckow, Vaugnan & Co., Ltd., for 
100 tons of rails; the British Westinghouse Electric and Manu- 
facturing Co., Ltd., for 20 double-deck tramcars, with bodies, 
manufactured by the British Electric Car Co, Ltd., and trucks by 
the European McGuire Manufacturing Co., Ltd. 


Wirral Railway.—It is reported by a Bradford paper 
that a contract has been signed between the directors of the Wirral 
Railway Co. and the British Westinghouse Co. for the electrifica- 
tion of the railway on the same system as that now working on the 
Mersey Tunnel Railway. The Wirral Railway, about 15 miles in 
length, connects: Liv 1 by means of the Mersey Railway with 
the residential district of the Wirral peninsula in Cheshire, West 
Kirby and New Brighton being the terminal points. 


FORTHCOMING EVENTS. 


Friday, June 5th.—At 5 p.m. Physical Society. Special meeting 
at University College. Prof. Rutherford, of Montreal, 
on “ Radio-Active Processes.” A discussion will follow, 
in which it is hoped that several prominent physicists 
will participate. 

Saturday, June 6th.—At 3 p.m. 


Royal Institution. Prof. 8. P. 


Thompson on “The ‘De Magnete’ and its Author.” 


(II.—The Man.) 
At1l0am. I.E.E. (Students’ Section). Visit to the works 

of Messrs. Elliott Bros. 

Monday, June 8th.—At 7.30 p.m. Society of Engineers. ‘ Elec- 
tric Light Stations: their Design and Arrangement” 
(illustrated by drawings of the Bridlington Electric 
Light Station), by Mr. Ernest R. Matthews, C.E., 
F.GS. 


Thursday, June 11th.—At $3 p.m. Exhibition of Practical Work 
executed by City and Guilds candidgtes, at the 
Imperial Institute (North Gallery), to be opened by 
the Marquess of Londonderry. 
At 7.380 p.m. Royal Albert Hall. Invitation Concert by the 
LE.E. President, in connection with the International 
Telegraph Conference. 


THE FIFTH INTERNATIONAL 
CONGRESS FOR APPLIED CHEMISTRY, 
BERLIN, JUNE, 1903. 


[FROM OUR SPECIAL CORRESPONDENT. | 


Berlin, June 2nd, 1903. 
Tue meeting of the fifth International Congress for Applied 
Chemistry may be assumed to have some interest for readers 
of the ELecrricaL REVIEW, since the meetings of Section X 
of this Congress have been organised by the Deutsche Bunsen 
Gesellschaft, the German Society of Electro-chemists, and 
the 1903 meeting of the latter Society has been merged in 
the meeting of Section X of the International Congress. 

The four previous meetings of the International Congress 
’ have been held at Brussels, Paris, Vienna and Paris respec- 
tively in the years 1894, 1896, 1898 and 1900. It is, 
therefore, three years since the last Congress was held, and 
the assembly has now become triennial in character, 

The Imperial Government has marked its sense of the 
honour conferred on Berlin by its choice as meeting place 
for'the Congress by handing over the Reichstag Buildings to 


the Organisation Committee for the Congress week. And all 
the general and sectional meetings of the members of the 
Congress will, therefore, be held in the Parliament Buildings 
of the German Empire. — 

Some 1,500 chemists are expected to take part in the 
general and sectional meetings, and a preliminary list of 
1,200 members has already been published. 

A large number of social functions have been arranged 
for the entertainment of members during the Congress week, 
June 2nd to June 8th. As evidence that the social 
character of the Congress has not been allowed to over. 
shadow its scientific character, it may be remarked that no 
less than 44 reports and 124 papers have been received fo 
presentation to the 11 sections into which the Congress ig 
divided, and that many of the reports and papers may be 
expected to lead to most interesting discussions, 

Of the general meetings of the Congress members, that 
planned for Friday, June 5th, is likely to be the mog 
successful. At this meeting the distinguished French 


- chemist, Henri Moissan, is to deliver a lecture on the 
_ “Metallic Hydrides,” while England is honoured by the 


selection of Sir William Crookes to discourse up 
Radium.” 

The following is the preliminary list of papers and 
authors for Section X., with the dates which have bem 
arranged for reading the former. It will be seen that the 
programme is somewhat full, and it is doubtful whether tim 
will permit an adequate discussion of many of the subjects 
This is the more to be regretted, us at meetings of an inter 
national character, the discussions are the most valuable 
feature when well organised. 


Wednesday, June 3rd. 


1. Prof. Nernst, Géttingen, “Vapour Density Determination 


Very High Temperatures.” 
2. Dr. O. Froélich, Berlin, ‘‘ A New Electric Resistance Furnace.” 
3. Prof. Bancroft, Ithaca, ‘Experiments with Metallic 

Diaphragms.” 

4, Prof. Brochet, Paris, ‘Electrolytic Manafacture of Barium 

Hydrate.” 

5. J. B. C. Kershaw, London, “ Aluminium as Metal for Bleo 
trical Purposes.” 
6. Prof. Traube, Berlin, ‘‘ Experiments Bearing on the Critical 

Density.” 

Thursday, June 4th. 


1. Dr. Wedekind, Tiibingen, “ Zirconium in the Colloidal State’ 

2. Prof. Moissan, Paris, “The Metal Carbides.” 

83 and 4. Prof. Foerster and Direktor Brandeis, Aussig, “The 
Utilisation of Electrolysis for the Manufacture of Iaorganic Com 
pounds.” 

5. Prof. Le Blanc, Karlsruhe, “ Electrolysis with Alternating 
Currents,” 

6. Prof. Lebeau, Paris, “The Silicon Products of the Hlectrit 


-Furnace.” 
“Blectrolytic Reduction and 


7. Prof. Coehn, Gottingen, 
Oxidation.” 

8. M. Gin, Paris, ‘‘ Manufacture of Aluminium.” 

9. Dr. Goldschmidt, Essen, “The Production of Steel in th 
Electric Furnace.” 

10. G. R. Taylor, Plum Tan, New York, “The Manutactute d 
Carbon Bisulphide in the Electric Furnace.”* 

11. Prof. Kiister, Clausthal, “Dissociation Pressure of Sods 
Solutions.” 

12, Prof. Guntz, Nancy, ‘The Production of Barium.” 


Friday, June 5th. 


1, Prof. Nernst, Gottingen, “ Electro-Chemical Units.” 

2. Dr. Schenck, Marburg, “The Decomposition of Carbo 
Monoxide.” : 

3. M. Ancel, Paris, “ Variations of Electric Resistance under tit 
Influence of Light.” 

4. Prof. Zengelis, Athene, “High Temperature Reactions aid 
their Industrial Applications.” 


5. Dr. Bodenstein, Leipzig, ‘Chemical Kinetics of the Contact 


Sulphuric Acid Process.” 
6, Prof. Marckweld, Berlin, “‘ Radio-Active Substances.” 


Saturday, June 6th. 


1. E. Solway, Brussels, “A Gravity Formula for Diffusive 


Paenomena.” 


2, Prof Goldschmidt, Christiania, “The Modern Theories 0 


Affinity and Organic Chemistry.” 


3 and 4. Prof, Elbs Giessen and Dr. Buchner, Mannheim, “ 
Catalyti¢ 
6. Prof. Bodlander, Braunschweig, “ The technical applications @ 


trolysis and the preparation of Organic Compounds.” 
5. Prof. Sabatier, Toulouse, “Hydrogenation by 
Action.” 


Catalytic Action.” 


7. Dr. Grossmann, Minster, Complex Compounds of the Sulphe 


cyanide Radicle.” 


8, Dr, Briwein, Berlin, “The use of Blectricity for sing 
Nitrogen of the Air,” 2 
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ding-Larsen, “ Pseudo-Molecular Compounds.” 
Beedle, Heidelborg, “ Electrical Endosmose and the 
tate.” 
Hichst, “ Practical Applications of Electrical 


Endreprof, Magnaniai, Modena, “The Physical Chemistry of 


Monday, June 8th, 


1. Dr. Sinding-Larsen, “Capillarity Phenomena and Osmotic 


S Prof, Bancroft, Ithaca, “Constant Voltage and Constant 


t Separations.” 
Nis:lusan, Stolberg, and Dr. Dauncel, Breslau, 
“Blectrolytic Methods of Analysis.” 

4. “Dr. Monti, Turin, “ Concentration of Solutions by Freezing.” 


5, Prof. Goldschmidt, Christiania, “ The Kinetics of Reduction 
Reactions.” 

6. Dr. Werner von Bolton, Charlottenberg. 

The following Papers have also been accepted, but dates 
and times for reading them have not yet been planned :— 


1. 0. §. Burns, Boston, “ Colloidal Substances.” 
9. Prof. Vogel, Berlin, “ Impurities of Acetylene Gas.” : 
3, Dr. Sackur, Berlin, “‘ The Design and Erection of ‘ Galvanischen 


n.’ ” 
_ Lob, Bonn, “The Influence of the Cathode Material in the 
Reduction of Nitro-benzol.” 

5. C. Ponti, Milan, “ The Electrolysis of Water.” 
6. Direktor H. Gall, Paris, “The Sampling and Testing of 
Calcium Carbide and Acetylene Ga.” 


From the above list it will be seen that about one-half of 
the papers to be presented to Section X. of the International 
Congress will deal with electro-chemical or electro-metal- 
lurgical subjects, and abstracts of the more important of 
these, and of the discussions upon them, will be given in 
succeeding issues of the ELECTRICAL REvIEW. 


NOTES. 


Hackney Clinkers.—Hackney Borough Council has 
had under consideration a proposal from a Mr. Cotching, of 
Walthamstow, to lease certain land adjoining the Miilfields elec- 
tricity works for the purpose of establishing a manufactory where 
from the residual clinker at the destructor he will make bricks, 
slabs, &c. The necessary electricity for driving his various 
machines would be cbtained from the Millfields electricity works. 
The terms upon which the arrangement was to be entered iato 
were placed before the Council at last week’s meeting, but pre- 
sumably ’Ackney Councillors were possessed of the ’oliday spirit, or 
else they prefer to leave refuse destructor matters alone this weather, 
for we learn that the question had to be shelved by reason of a 
“count out.” This is a pity, for we should have thought that 
Hackney Councillors would have been very ready to adopt a scheme 
which would be of some assistance—however small—in reducing 
the loss at present being incurred on the electric light and refuse 
unlertaking. It is said that the saving effected would be about 
£2,000 per annum. 


The Eton Fire.—The lamentable fire at Eton has once 
more brought into prominence the urgent necessity for the adoption 
of more enlightened measures in the protection of large public 
buildings from the ravages of fire. There were statements made 
which pointed to the belief that the disaster was caused through the 
fusion of the electric light wires; but it is easy to lay the blame in 
this direction when there is nothing else to show directly how a fire 
originates. It is satisfactory that, at the inquest, expert evidence 
was produced amply proving that there was absolutely no founda- 
tion for the suggestion that there was any electrical fusion. The 
lad affair will have to be added to the already lengthy list of con- 
fagrations the source of which must remain a mystery. But what- 
tver the cause may have been, the event drives home once more the 
iad lessons of Queen Victoria Street and Colaey Hatch. We must 
tontinue to press for the adoption of the most modern means for 


letecting and limiting fires in their earlier stages, for giving instan- . 


laneous and automatic alarms, and for facilitating speedy escape 
from burning buildings The bars will be removed from the Eton 
windows now, on tne familiar lines of locking the stable-door after 
pe steed has been stolen. The jary, in returning its verdict of 
Death from suffocation,” added a rider strongly recommending 
aat electrical communication with the engine-house be adopted 
or every boarding-house in the college. 


The Trade Disputes Commission.—The following 
me the members of the Royal Commission which has been 
PPpointed to inquire into the subject of trade disputes and trade 
Pombinations and as to the law affectiog them, and te report on the 
“¥ applicable to the same and the effect of any modifications 
ssteof:—The Right Hon. A. Grabam,_ Murray, K.C., M.P, Lord 
porate for Scotland (chairman) ; Sir William Lewis, Bart. ; Sir 
“ted Lushington, G.C.M.G., K.C.B.; Mr. Arthur Cohen, K.C.; 
md Mr. Sidney Webb. Mr. Hartley B. N. Mothersole, M.A., 
sutster-at- Law, has been appointed secretary to the Commission. 


~ Obituary.—We regret to learn that Dr. Andrew Ainslie 
Common, LL.D., F.R.S., the astronomer, died suddenly at his resi- 
dence, Eaton Rise, Ealing, on Tuesday, whilst writing. Deceased 
complained of neuralgia on Sunday night, but otherwise had seemed 
quite well. Dr. Common,.who was born at Newcastle in 1841, was a 
past President of the Royal Astronomical Society. His claim to 
distinction rested rather upon his achievements in making and im- 
proving astronomical instruments than upon observatory work, 
though at his private observatory at Ealing important observations 
were at one time taken. In the early days of electric lighting, 
nearly a quarter of a century ago, Dr. Common was interested in 
several meritorious inventions, and he was known as a 
director of the British Aluminium Co. : 


Personal.—Mr. W. P. J. Faweus has resigned his 
seat on the board of Messrs. W. T. Glover & Co., Ltd., cable-makers 
of Manchester, and has accepted a seat on the board of Messrs. 
Cro-sley Bros., gas engine builders, of Manchester. He has also 
moved his office from 78, King Street, and has opened offices at 
4, Queen Victoria Street, E.C., and at 14, College Land, St. Mary’s 
Street, Manchester. 

The King has appointed the following Companions of the 
Imperial Service Order and granted the Imperial Service Meda! :— 
Robert Townley Scott, Esq., Secretary, Postal and Telegraph 
Department, Commonwealth of Australia; Richard A. Sholl, Esq., 
Deputy Postmaster-General and Superintendent of Telegraphs for 
the State of Western Australia; Benjamin Michael Duff, Esq., 
Secretary, General Post Offive, Colony of the Cape of Good Hope; 
Henry Luttrell Moysev, Eeq., Postmaster-General and Director of 
Telegraphs of the Island of Ceylon. 

Burton-on-Trent T.C. on May 28th appointed Mr. P. J. Pringle, 
of London, as electrical engineer and tramway manager. - 

Lowestoft T.C. has appointed Mr. J. A. Roberts as chief inspector 
of the electric tramways. 

Sir William Ramsay, Professor of Chemistry at University 
College, London, has been elected member of the Austrian Academy 
of Sciences. 

M. A. Heyland has removed from Rue du Marteau to 33, Rue de 
la Pépiniére, Brussels. 

Mr. Albert W. Hyde, manager of the Otley district of the 
National Telephone Co., has been. promoted to the managership of 
the Stockton-on-Tees district. 

' Mr. John McMillan was presented with a silver tea service by his 
colleagues of the Electric Construction Co., Ltd., on the occasion of 
his marriage on June 3rd. ; 


Oldham Electricity Works.—The new electric power 
station at Oldham is to be formally opened on June 15th. It was 
intended to fullow the ceremony with a banquet, for which about 
100 invitations have been sent out. At tue meeting of the Town 
Council on Wednesday night, Councillor Strain asked what it was 
intended to spend on the banquet? Alderman Brierley moved an 
amendment to the minutes of the Electricity Committee to the 
effect that all arrangements made for the proposed banquet be can- 
celled by the Committee. Seeing the state of trade, he urged that 
such an affair was out of place at this time.—Councillor Schofield - 
seconded.—Alderman Harrop (chairman of the Electricity Com- 
mittee) objected with much heat to the amendment. He quoted 
previous Corporation celebrations, and said that for years the Com- 
mittee had toiled with the scheme, and reserved any celebration 
until its completion—The amendment was carried, Alderman 
Harrop alone dissenting. 


Change of Address.— Messrs, Gabriel & Angenault 
notify that their address is now 15, Victoria Street, S.W. : 


“The Fountain of Youth.”—When the question is 
asked why electricity applied from a physician’s battery will not 
do just as much good as when the wonderful appliance called 
“ Electro- Vigour ” is worn, the following reply is given :— 

“ Because that current is toosevere. You know how sensitive the 
nerves of youreye are. Well, the nerves of your stomach are nearly 
as sensitive. Just imagine sending a current from a battery into 
your eye and you can appreciate how severe the current from a 
battery must be upon the delicate nerves of the stomach. 

“ But a physician can apply the current in a very mild form from 
his battery. 

“Yes, but not as mild as it should be to do any good. To derive 
actual benefit the nerve cells must take up the electric life and 
keep it. The mildest form of battery current is too severe to 
permit that.” ; 

Every electrician is aware that we can reduce the current from a 


‘battery to the most infinitesimal amount—to what we please in 


fact—therefore, this balderdash is absoltitely misleading to the man 
in the street, and ought to be put down with 4 fitm hand. But 


_ when papers like the Daily Telegraph publish, as it did on Whitaun 


Monday, a full page advertisement of quasi-scientific jargon, the 
result of an interview with “the great American speciali-t in 
electro-therapeutics,” how is it possiole to guard poor suffering 
humanity from the men who benefit by their misfortunes | 

Oaly a fortnight ago we alluded to the Standard’s denunciation of 
various shams with a pseudo-scientitic termiuvlogy, woile in the 
same issue its advertisement pages were drawing attention to the 
very “fads of the day ” it denounced im its leading article! We 
are glad to see that several of our technical contemporaries have 
been with us ia this crusade, but what are the medical journals 
about? Will they, asin the electropathic belt matter, leave the 
Electrical Press to tight the battle which, in the interests «f the 
profession they are supposed to represent, they should have the 
courage to begin and win? ne 
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Tramways and Electrolysis,—Some statements have 
been appearing in the Press both at Leeds and in London 
respecting alleged discoveries of electrolytic corrosion of gas pipes 


‘and electric light cables caused by Leeds electric trolley currents. We 


refrain from making any comments upon the matter in the absence 
of complete details of the facts. A special committee of the Gas 
Committee has been appointed to go into the question, to confer 
with the Electric Lighting and Tramways Committees, and, if 
necessary, to engage an electrical expert to assist in its delibera- 


tions. If, therefore, there should happen to be any truth inthe . 
. Teports, we shall hear a great deal more on the point before very 


long. 

Appointments Vacant.—Shift engineer for the Sheffield 
tramway power station (£120, rising to £180); meter inspector for 
Tunbridge Wells. See “Official Notices” to-day. 


Our Telegraph Guests.—Two hundred delegates to the 
International Telegraph Conference were on 2nd inst. conducted 
over the Portsmouth Dockyard, Whale Island, and the Victory. - 


Physical Society.—At the meeting held on May 22nd, 
Dr. R. T. Glazebrook, F.R.8., in the chair, Mr. J. Stottner gave an 
“Exhibition of Nernst Lamps, showing their development from the 
experimental form up to the most recent types.” Mr. Stottner 
commenced by giving a short, account of the history of the Nernst 
lamp, and explained briefly the principle of its action. The oxides 
used for the glowers are thoria, zirconia, and other rare earths 
thereto related, such as oxides of yttrium and cerium. A paste of 


' these 1s formed, and small rods or tubes are pressed through a suit- 


able nozzle, These are hardened and cut ioto small lengths, and 
practically the principal part of the lamp is then finished. Several of 
these rods were passed round for the inspection of Fellows. The 
chief difficulty in the practical lamp is in the design of a durable 
automatic heater to heat the filament up to conducting point. A 
number of automatie arrangements which have been designed for 
disconnecting the heater were shown. Another important part of a 
Nernat lamp is the bolstering resistance, which in its final develop- 
ment consists of a thin iron wire sealed in a glass bulb filled with 


hydrogen gas, If a larap is used without a bolstering resistance, as _ 


soon as a certain critical potential is reached the current increases, 
at first slowly, and then quicker and quicker, the potential remain- 
ing constant until the lamp burns itself out. This phenomenon was 
shown experimentally. Various forms of lamp were-exhibited. One 
with two glowers anc. one heater overcomes the difficulty of thick 


glowers. A projection lamp was shown with three glowers in ~ 


parallel, requiring 300 watts. The glowers in this case were heated 
artificially. Mr. Sto.tner also exhibited and described a pole-finder 
for use with lamps using direct current. 

The chairman said he would like to see details of the life and 
economy of these lamps under various conditions. The lamp was 
in its infancy, and probably even more satisfactory lamps would be 
forthcoming. 2 

The Council are considering the advisability of altering the place 
and time of meeting of the Society. They hope to arrange for 
holding meetings on the second and fourth Fridays of the month 
alternately in the afternoon and the evening at the Royal College 
of Science, South Kensington, thus allowing arrangements to be 
made for the convenience both of Fellows who are engaged in 
teaching and those whose duties will not permit of their attendance 
at afternoon meetings. Itis the hope of the Council that the conveni- 
ences and the equipment available when the Society meets in a 
Physical Laboratory will encourage Fellows to illustrate their 
papers by experiments, and thus add to the interest of the meet- 
ings. The Council have also under consideration the formation of 
‘a Student Class in the Society. This matter will shortly be brought 
forward at a special general meeting. , 


Institution of Electrical Engineers, — Dust 
Szrorion.—The annual general meeting was held on the 29th ult. 
in the Royal College of Science, Mr. A. E. Porte presiding. 
A paper entitled “The Electric Generating Station of the Fature” 
was read by Mr. A. W. Whieldon. Its gist was that inasmuch aa 
our coal supply was limited, the electrical distribution of power 
became a Question of national importance. In the near future 
economy would demand the linking together of scattered installa- 
tions in business centres into a concrete whole, which centralisation 
would prevent wastage. The paper also dealt with the probable 
life of our coal supply, and with methods for economising in home 
consumption. A paper on “The Moving Coil of the Ballistic 
Galvanometer,” by Messrs. M. Donegan and W. G. Smith was 
read, but the discussion was postponed. 


Where the Gutta-Percha Comes From. — The 
following is an extract from the Niewwe Rotterdamsche Courant, of 
May 26tb, 1903 :—‘*The cable between the islands of Baliand the 
Celebes, along which all telegrams to and from Macassar and the 
Moluccas islands are despatched, is at last again in good order, 
after having been in a very bad condition during more thana 
month, on account of defects in the isolation. The working of this 
cable under normal circumstances, requires much skill and attention 
owing to the employment of old-fashioued mirror apparatus, and 
now it is almost impossible to exchange messages. Nevertheless, 
the telegraphists working this cable do their utmost to continue as 
much as possible the communication, notwithstanding great loss of 
current, by observing with the greatest attention, and with a 
patience equal to Job’s, the microscopically small signals received, 
and as the working is very slow, the telegraph clerks are obliged to 
pe a of their free time. The arrival of a 
cable ship is expected from Singapore, to effect the necessary 
repairs of this cable connection.” ‘ 


THE CENTRAL STATION ENGINEER, 


Tue staff and employés of the Paisley Corporation Electricity 
Department met on Friday evening last in the Commercial Hotel 
under the chairmanship of Mr. Poowy, to pay a tribute of 

to Mr. Joun McFapyen and Mr. C. E. H. Parkinson, 
McFadyen leaves the works to commence an engineering busing 
for himself; Mr, Parkinson is a son of the resident electrigi 
engineer and leaves the town to gain experience with Mem 
Davey, Paxman & Co., engineers, Colchester. During the ey 
Mr. Walker, on behalf of the subscribers, presented Mr. McFadyay 
with a beautiful marble clock. He was sure that Mr. McFadyy 
was well fitted for the business which he was about to take Up. 
Mr. McFadyen tuitably replied. Mr. B. B. Grancer was called 
upon to perform a similar duty to Mr. C. E. H. Parkinson, whoq 
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he asked to accept an Elgin gold watch. Mr. Parkinson thanks 
all the staff for so kindly remembering him. A most enjoyahj 
evening with songs, recitations, and selections on the bagpi 
Mr. Townley, jun., was brought to a close with the singing of Ani 
Lang Syne. 

Southampton T.C. has increased the salary of Mr. H. L. Muy 
mains superintendent, from £170 to £190 per annum. 

Ilford U.D.C. has increased the salary of Mr. A. H. Sxaw, ely. 
trical engineer, from £350 to £450 per annum. 

Mr. MoKunna, the assistant engineer at the Peterborough (qe 
poration electricity works, has been presented with a timepiece 
the staff and employés on leaving to take an appointment at Bry, 
in Ireland, 

Mr. W. L. Lacxrs, chief assistant engineer, and Mr. R § 
Maccatt, chief clerk in the electricity department at. Glaggoy, 
have had their salaries increased, the former from £425 to £4jj 
and the latter from £225 to £275, 

On May 27th, Mr, T. F. Arg1n, surveyor to the Stalybridge, Hyis 
Mossley and Dukinfield Tramway and Electricity Board, wy 
presented by his colleagues with a gold mounted walking stid, 
suitably engraved, on his leaving the Stalybridge office to join th 
permanent way staff of Mezsrs. Dick, Kerr & Co., for their Walt 
field contract. 

Mr. Antuur G. SHEaBER, of Cork Electric Lighting and Tap 
ways Co., Ltd., has been appointed assistant tramways engineer 
Reading Corporation. 

The Stoke-on-Trent T,C., on May 28th, decided ‘to increase th 
salary of Mr. TrppEmany, electrical engineer, by £50 per annum. 

Mr. E. T. Gost, electrical engineer to the Glasgow Corporatia 
Tramways, has been granted an increase of £50 per annum, 

Shipley Council has granted a honorarium of £25 to Mr. 8D, 
ScHoFrEp, electrical engineer, in respect of special work carrie 
out by him in the electricity department. 


NEW COMPANY REGISTERED. 


Bee-Bee Electrical Engineering Co., Ltd. (77,518)—Ths 
company was registered on May 27:h, with a capital of £500 in £1 shares, 0 
carry on the business of electrical, mechanical and consulting engines, 
suppliers of electricity and maintainers of electric lighting and power, &. 
first subscribers (each with one share) are:—H. G. D. Bennett, 37, Sisters 
Avenue, Clapham, S.W., theatrical proprietor; Mrs. F'. Bennett, 37, Sisters 
Avenue, Clapham, 8.W.; B. Brown, 8, Lullington Road, Anerley, §.E., manager; 
E. de H. Body, 66, Eccles Road, Clapham, 8.W , assistant; E. V. Bertram, ®, 
Stormont Road, Ciapham, 8.W., electrical engineer; Mrs. E. L. pee 
Stormont Road, Clapham, 8.W.; Miss N. Brown, 337, Coldharbour Lane, § “a 
and D. V. Levien, 14, Elgin Crescent, W., clerk. No initial public ism 
Registered without articles of association. The first directors are E. Y. Berta 
and H.G. D. Bennett. Registered office, 272, Lavender Hill, 8.W. 


ELECTRICITY SUPPLY ACCOUNTS. 


Tum returns of this Corporation's electidl 
West Bromwich department illustrate in a forcible mannet te 
Municipal advantages of a traction load, in this @% 
Electricity perhaps, supplemented to some extent by * 
Supply. growing power load, in effecting a redudiam 
ee in works costa, The supply was commenced it 
May, 1901. In 1902 the department obtained the undoubtedly ligt 
figure of 448d. per unit works cost, and this has been 
to 1°81d. per unit, in the past year. Be 
The sosaiae has largely increased, and the department is this 
year able to show a considerable gross profit. The plant in od | 
station consists of Parsons turbo-generators, the total 
being 650 kw. The chief electrical engineer is Mr. J. H. Wray. 


GENERAL STATEMENT. 


For year ending March 81st— 1902. 1908. ‘ 1m 
Total capitalexpended ... ... £28,166 £40,058 223,84 
Number of units sold 285,848 
Equivalent number of 8-c.P. lamps 
Maximum load in kilowatts - ae 
Number of publiclamps_ ... 


Gross revenue 

Revenue 
Average price per unit we 
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‘During the year the department obtained its first traction load, 
and of the 285,848 units sold, 105,947 units were for that purpose. 

The average prices obtained during the two. years were as 
follows : —1902, lighting only, 269d., lighting and power, 2°60d., 
average per unit sold, 2°60d. ; 1903, lighting, 2°83d., ae 1d. and 
traction 2d., average price per unit sold, 2°31d. 

The prices charged are 44d. to 2°ld. per unit, dependent on the 


~ number of houts’ use per day; or on the maximum demand system, 


4}d. per unit for 91 hours per quarter and 14d. per unit after. 
Churches, &c., 34d. per unit, power 1d. and tramways 2d. 


REvENUE StatEMENT. 
1902. 1903. 
Gross. Perunit. Gross, Per unit. Inc, 
Sale of energy... 260d. £2,756 231d. —'29d. 
Meter rents, &c. 26 °10d. 174 + 06d. 


£707 2°70d. £2,930 247d. —‘23d. 


Gross revenue 


With the large increase in output the works costs show a great 
reduction on all the items; but particularly, as might be expected, 


in the direction of fuel and management. As the power load is — 


making great strides, it is not too much to expect a farther sub- 
stantial reduction during the present year. 


1903. 1902. 
Gross. _Perunit. Perunit. Ine, 

Coal and cartage £647 “Bid. “91d. — 81d. 
-Oil, waste, and engine -room stores 181 “11d, “Bid. —28d. 

Salaries and wages incurre genera~ 
"tion and distribution .. 881 *B2d. 42d, — 10d. 

irs and maintenance of buildings, 3 
machinery, = . 

plant .. 179 15d. “26d. 
‘Works and distribution costs .. £1,898 198d. 
Rents, rates, taxes andinsurance .. 862 “30d. “88d. —"08d, 


Management expenses 
salaries of engineer, 
clerical staff 882 “82d. 1:85d. —1°038d. 
General establishment cha 
gtationery, printing and law “07d. “82d. 


Total costs £2,159 448d. —2-67d. 


Financially, the department is on the upward grade—this being 
only the second year, and the adverse balance for the year amounting 
to £436, as against £1,403 in the previous year. 


StaTEMENT. 


1902, 1903. 
Interest and sinking fund on — vos £935 £1,207 
Balance for year... ... —1,403 — 

Gross profit. ...  ... £468 £771 


Tue returns for the past year’s working of 

South Shields the South Shields Electrical Department bear 

Municipal _— evidence of the increasing popularity of the 
Electric Supply. supply in that town, the output having in- 
- creased by 17 per cent. and the revenue by 

15 per cent. 

As this has been accompanied by a decrease in the total costs per 
unit of 10 per cent., a considerable surplus remains on the year’s 
working. 

The progress of the undertaking during the past four years will be 
gathered from the following figures :— 


Year, No. of Bamber of | Number | Total cost Average 


1901 755,826 33,025 


8-0.P. 
f public nit 
1900 | 501,839 26,004 | 76 1°89d. 372d. 


191 1:88d. 370d. 
1902 935,646 | 41,680 365 1°44d. 324d, 
1903 1,148,965 | 47,674 402 1:26d. 320d. 


The slight increase in capital expenditure is is due to mains exten- 
sions, the capacity of the generating plant being the same as in the 
Previous year. Mr. J. H. Cawthra is the borough electrical 
engineer, 

SraTeMEnt. 


For year ending March 31st—~ 1902, 1903, Inc, 
capitalexpended .., £138,888 £145,815 £6,92 
Number of unitssold ... ... 985,646 1,148,965 163,319 
Equivalent number of 8-0.P. lamps 41,689 47,674 5,994 
Number 83 arcs. 88ares. 5 arcs. 
of public lamps 1982 ined, 314 ined. 32 ined. 
Maximum loadingxw. ... 767 829 62 


expenditure . £5,914 £6,118 £204 
Gross profit » £7,750 £9,599 £1,849 


Revenue | gre revenue ... £13,664 £15,717 £2,053 
Average price per unit sold ,,. 320d. — 04d. 


‘the company was a manufacturing concern. 


Of the total 1,148,965 units sold, private consumers took 759,600, 
at an average price of 3'9d. psr unit ; and public lamps took 389,265, 
at an average price of 1°4d, per unit. The prices.charged are 74d. 
per unit for the first hour, and 2d. after; on the maximum demand 
system, or a flat rate of 5d. per unit. Power at 2d. per unit. 
Public arc lamps, £22 10s. per annum each; incandescents from 1s, 
to 2s. per lamp per week. } 

Revenvge Account. 
Gross. Perunit. Gross. Per unit, Ins, 


Sale of energy ... £13,329 324d. £15,331 .3°20d. —‘O4d. 
Meter rents, &c. ... 400 ‘10d. 387 "08d. —02d. 


Gross revenue £13,729 334d, £15,718 3-28d. —-O6d. 


Working expenses have dropped very much within the past year or 
two, and now stand at 1°26d. perunit. All the items show a reduc- 
tion on the previous year, with the exception of rates, which are up 


04d. per unit. 
Workine Expunsszs. 
1902. 1903, 
Gross, Perunit, Gross, Per unit, Inc, 
. £1,787 £1,778 37d. — “06d, 
1, waste, Lincs and “engine room 
stores . 183 04d. 180 «608d. ‘Old. 
Salaries and wages incurred in 
generation and distribution, and 
attending publiclamps .. 1,574 1,882 ‘2d.  —-10d, 
pairs and maintenance of buila- : 


lighting.. os 853 861 «19d. — “08d. 
Generating and distribution costs . 107d. £4,201 ‘87d. -20d, 
Rents, rates | taxes- .. 05d. 467 ‘08d. ‘O4d. 
2 ies 
engineer and secretary and 
clerical staff . “82d. 1,426 ‘80d. — 


Total cost...  .. £5,914 144d. £6,094 1:26d. —-18d. 


As a result of the year’s work a gross profit of £9,599 has been 
earned—being an increase of £1,849 on the previous year, after pro- 
viding for financial charges—and a balance of £1,232 remains. During 
the year a reserve fund has been created, and some £2,700 of the 
accrued profits set aside, which will, however, be reduced by £400, 
for legal expenses recently incurred. 


Prorit StaTEMENT. 


1902, 1903, Ine. 
Interest on loans... £4,018 £4,465 £447 
Sinking fund... ... 3,238 3,902 764 
Balance 694 1,232 638 


Gross profit... ... £7,750 £9,599 £1,849 


CITY NOTES. 


Callender’s Cable and Construction Co. 


Tue annual meeting of the shareholders of this company was held 
on Thursday of last week at Hamilton House, Victoria Embank- 
ment, Mr. Henry Drake presiding. 

The CuHateMay, in proposing the adoption of the report, said the 
board were pleased to meet the shareholders, but the pleasure was 
tempered with regret that the profits were not quite so large as they 
were last year. If they looked into the matter, however, he 
thought they would see that there was no cause for dissatisfaction. 
They had had a very difficult year to get through, and he thought 
it reflected the greatest credit upon their able managing director 
that they had been able to produce such results as they were now 
showing. Looking through the accounts for the past seven years 
he found that tho profits they had made in that period had 
amounted to £316,500, which was an average of £45,000 a year. In 


- a bad year, which he considered the past year to have been, they had 


only fallen £5,000 short of the average, and, therefore, he did not 
think they had any reason to complain when they remembered that 
There was an 
important matter he wished to call their attention to, viz, the 
valuation that had been made of the factory, machinery and plant 
at Erith by Messrs. Bramwell & Harris, who were very eminent 
authorities on engineering matters; and they could not have a more 
reliable certificate than they had received from that firm. After 
allowing for depreciation they valued the premises at £300,884, 
which was £19,000 more than the works stood at in their books, 
and that was ‘without allowing a single farthing for goodwill 
or patents. They would see, therefore, that after everything 
had been allowed for depreciation, they had got £100,000 carried 


_ to reserve. They were carrying £19,112 to the credit of the 


machinery renewal account, which, with £6,000 already carried to 


' that account, made a total of £25,112, and they proposed to carry 


forward £24,480 to next year. Therefore, with the reserve, the 


~ machinery renewal account and the money they were carrying for- 


ward, they were practically £150,000 to the good over and above 
the profits which they had divided. He thought the shareholders 
agree that they were producing a very healthy statement of 
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accounts. As stated in the the reason for the falling off in 
profits was simply because there had not been so much work to do, 
and consequently everybody had been very keen to get it, and there- 
fore it had not been so profitable. The works, at the present time, 
were fully employed, and he hoped they would continue.so to the 
end of the year ; and he trusted that next year they would be able 
to show something quite approaching the profits of former years. 
Regarding the issue of debenture stock last year, it might be in- 
teresting to know that they offered £110,000 to the public, and they 
had applications for £231,000, which showed how well the company 
was thought of by the outside public. He had to mention, with 
great regret, the retirement of Mr. Callender and Mr. McEwen. Mr. 
Callender was the founder of the business, and had naturally been 
associated with it from its earliest times, and he could assure them 
that they would part with him from the board with the very 
greatest regret. But he was not well enough to attend the board 
meetings; and, although he was in constant communication with 
Mr. T, O. Callender, and frequently gave him most valuable advice, 
yet he was not capable of attending the meetings, and had, 
therefore, resigned. Naturally he was very reluctant to sever his 
connection with the company, and it had been suggested that he 
should be appointed a special director. The appointment would 
entail no expense upon the company, because he would simply share 
in the remuneration of the board as it stood at present. As regarded 
Mr. McEwen, he also was one of the original directors, and, as an 
old friend, they were exceedingly sorry to lose him. However, he 
wished to retire, and he believed he was advised by his doctor that 
he ought to. His son had been appointed in his place, and was 
able to give them most valuable assistance from his experience in 
commercial matters. Sir David Evans had been appointed to fill 
the vacancy on the board caused by the retirement of Mr. Callender. 

Lieut.-Colonel G. A. E:xior seconded the motion. 

Mr. T. O. CaLLENDER, the managing director, made his annual 
statement regarding the progress and prospects of the business. 
. He said that immediately atter the conclusion of the war in South 
Africa a considerable falling off took place in the municipal work, 
upon which the compauy mainly depended. for its business. The 
reason for that was probably due to the fact that corporations foand 
a difficulty in raising money on advantageous terms. The future of 
the company’s business seemed now to be elsewhere than in town 
lighting, andif the expectations held out by several of the electric 
power companies were realised, there would be seen in this country 
in the next few years as great a change in the manufacturing con- 
ditions of England, owing to the use of electricity, as was expe- 
rienced when steam traction was introduced. 

The report was then adopted. 

Subsequently a motion was carried appointing Mr. W. O. Callender 
@ special director. 


Belliss & Morcom, Ltd. 


Tu report for the year ended March 31st last states that the profits 
for the year, after making emple provision fur depreciation, &c., 
and after payment of the preference dividend, amount to the sum 
of £33,324. The directors have already distributed an interim 
dividend on the ordinary shares at the rate of 5 per cent. per 
annum; they now propose to pay a further dividend, making 124 
per cent. for the year; to place £10,000 to the general reserve fund, 
and to carry forward the balance, together with the amount brought 
forward from the preceding year. 


‘Lisbon Electric Tramways, Ltd. 


Coronet Sir C. Evan Surru presided at the meeting held at Win- 
chester House-on «8th ult. In moving the adoption of the report, 
_ the chairman said that it was owing mainly to the abiiity, energy 
and zeal of Mr. W. B. Rommel, the late general manager and chief 
construction engineer, that the construction works were finished, not 
only well within the allotted time, and well within the estimates, 
but also in an exceptioually complete and satisfactory manuer. 
Since then the success of their daily working had testified to the 
reality of the want.which the tramways were intended to supply 
and to the efficiency of the supervision which watched over their 
birth. 
Tne report was adopted, and the retiring directors and auditors 
were re-elected 


Mexico Electric Tramways, Ltd. 
Tux meeting held on 28th ult. was presided over by Sir C. Euan 


Smith, who moved the adoption of the report already abstracted © 


in our columns. He said that the tramways had made most satis- 
factory progress both as to their earning and. carrying capacities. 
They carried 5,900,000 more passengers last year than in the year 
before. The construction accouut had now been closed. 

The motion was carricd unanimously. 


Prospectus, 


From our advertisement pages to-day, it will be seen that the 
Acetylene Gas and Electr.c Smelting Co. is offering for public 
subscription £10,000 first mortgage 5 per cent. debenture stock ; 
12,500 £1 preferred ordinary shares; aud 5,50 £1 deferred shares. 
The busiuess carried on by the company primarily is calcium 
carbide mauvfacture. Tne issue is made for the purpose of 
acq tiring mills now occupied by the company, and water rights io 


connection therewith, the patent rights of an electric furnace; and 


for putting down additional plant at the works. The estimated 
cost of the mill, water rights, land and machinery is £17,000, and 
£6,000 is to be paid for the purchase of the furnace patent rights, 
Mr, Arthur Parker, the inventor of the furnace (R. & A. Parker, 
Ltd., electrical engineers, Chorley), is to join the board after 


allotment, and is to be managing director. 


Stock Exchange Notice.—The Committee has ordered 
the following to be quoted in the Official List:—Urban Electric 
Supply Co., Ltd.—4,000 ordinary shares of £5 each, fully paid, 
Nos. 1 to 7 and 30,008 to 34,000. 


City of Wellington Electric Light and Power Co,— 
The allotment letters for the issue of the 5 per cent. first debentures 
were posted last week. ; 


STOCKS AND SHARES. 


Wednesday Evening, 
Hotipay influences made but little difference to the quietude of 
Stock Exchange markets when the House re-assembled after Whit- 
sun, and the volume of trade is smaller than ever. There is vague 


talk of a further reduction in the Bank Rate, but conditions in 


Lombard Street do not seem to point to any speedy return to 3 per 
cent. The slackness of summer shows signs of making its annual 
appearance, and almost the only sensational scene in the Stock 
Exchange drama is that furnished by a series of violent spasms in 
the Yankee Market. - 

Upto the present, the severe fall in American Railroad shares 
has not had its commonly depressing effect upon the securities-of 
the various Anglo-American cable companies. Even Anglo- 
American Deferred is steady, and the Preferred stock, of which 
there is none too much about, is rather inclined to harden, although 
quotably the stock remains unchanged. Nor are Submarine 
Cables Trust certificates affected. Globe Telegraph and Trust 
shares of both classes have recovéred their dividend. A slight 
feature in this section 1s the reviving tendency for West Indian 
descriptions. Cuba Telegraph Preference are advancing into 
favour, and mark arise of £1, and West India and Panama First 
Preference have been picked up now that the price is ex 8s. on 
account of arrears. The Hastern section displays a rise of a point 
in Eastern Ordinary and a drop of.the same amount in the Prefer- 
ence stock, “ Chinas” being unchanged. 

Callenders have fallen 10s., the recent report being responsible 
for a few selling orders, and the 20 per cent. of 1901 is still being 
regretted. It is understood, however, that the company is now 
doing well and securing its full share of a goodly number of con- 
tracts that are going about. Naturally, when a £5 share gets up 
to about 13, and in a limited market, a very few orders either 
way suffice to move the price. General Electrics have relapsed 
to par. 

The electricity supply section is motionless as the river ab 
Henley ona hot afternoon in June. Only one of the Ordinaty 
shares in our list has varied, Citys being 3 up, and one or two of 
the Debentures are slightly better upon quiet investment buying. 
By degrees all the best class stock in this market is becoming 
absorbed, and the cry goes up for more. The new share issues by 
the Edmundson’s and Charing Cross Electric Cos. have not yet 
made their appearance. We may mention incidentally that a pre- 
liminary prospectus is being drafted by an important manufacturing 
company, which will shortly be offering its shareholders more 
capital. 

Dead for a long time pst, Nernst Electric Preference have 
developed alittle life this week, and are changing hands between 
four and five shillings. Kalgoorlie Electric Preference have eased off 
to 103. A final call of £2 per share has made South Wales Power 
Distribution fully paid, and the nominal price is about 10s. dit 
count. If we remember aright, the underwriters of this issue 
received 103. a share cOmmission. 

The enormous traflic carried by the London United Tramways 
Co. on the holiaays has fractionally strengthened the price of 
the Preference shares, which stand at 11%, and the Ordinary are 
also harder at 224. The Debeutare stock can be negotiated in the 
neighbourhood of 107. British Electric Tractions are firm, and 
there is a fair amount of busiuess doiag ia them; but beyond these 
two undertakings the tramway department is very listless. Nordo 
the electrical railway stocks show any change, although City and 
South London Ordinary is receiving a certain degree of attention ; 
and it may be that with the approach of dividead-time the electrical 
securities may advance here and there. Districts at 39 are dull, and 


‘Metropolitan keeps about the rouud 90. Great Northern and City 


Preferred “A” shares at 8}, and Great Northern and Piccadilly 
Ordinary at 10, are both steady aud nezlecied, 


N 


» 
j 
| 
i 
i Mg 
, 
4 
2 
4 
i | 
— 
4 — 
1, 
1, 
j 
: 
i 


now 
ts up 
sither 


er ab 
inaty 
wo of 
ying. 
ming 


Vol. 52. No. 1,332, Jumm 5, 1903.] 


THE ELECTRICAL REVIEW. 


SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


4 
NAME. Dividends for the last Closing j 
three years. ay 27th, ‘une Sra, J 
1901, | 1902. Highest|Lowest 
do. 5% Debs., Nos. 1 to 70 — 80 70 — 80 
Anglo-American Telegraph .. 61s. | 60/6 47 — 50 47 — 50 47 
Do. do. do. 6% Pref. we 6% 6 889 — 91 89 — 91 904 90 i 
0. year ee es ee 
16, Cuba Telegraph .. < ‘3 64— 7; 64— 7 | 
60,7101 | Direct United States Cable ty 84% os 9— 10 9 —10 98 93 i 
92,800! | Direct West India Cable, % Ree. Deb., within Nos. 1 to 1,200, Red. 99 —102 99 —102 
4,000,000 | Eastern Telegraph, Ord. Si 3 1% 117 —122 118 —123 121 119 
1,955,565 Do. — 8 - — 85 84 883 
n, 
820,000 Do. 4% Deb. Stock 105 
300,000 | Eastern & South Atrioan ete. 4% Mt. Db., Nos. 1 to 8,000, red a e 99 —102 99 —1 ee 
00,0001 do. be. (Mauritius Sub.) 1 to 99 —102 101 .. 
180,227 | Globe Telegraph and 54% a— 9 
180,042 Do. do. 6 % Pre , | 19 114— 123 
150, 15 % | 124% 22 — 2% 22 
66, ond % ist Noe we 99 —102 9 — 
10 % 10% 36 — 40 86 — 40 
100, London 100 —104 100 —104 1 1 
National ‘Telops one, Pret. 5% | 6 102 —104 102 —104 1 1 
Do, 88 — 90 88 — 90 89 
Do. tet Bret. 6 6 13— 14 13 — l4 
Do. 6% Cam. ve 6 6 12 — 18 12 — 18 $v 
Do. do. 65% Non-cum. 8rd. Pref., 1.to 250,000 .. 5 5 58 58 5 : 
Do. do. Deb. Stock Réd. 84 84 98 —100 98 —100 98 
Do. Deb. Stock Red. 4 4 102 —104 102 —104 022 | 1023 
Oriental Telephone an Elec. Nos. 1 to 171,504, full 6 6 #8 # 
and European 4% Guar. Debs., 1 to 1, ee 
Submarine Cables Trust <é 108 —111 102 —112 xd ie 
United River Plate Telephone i an 1% 6 
0. Cam. Pret. to 43 
West African Telegraph, Shares ee 3— 4 4 
West Coast of America, Nos, 1 to 80/000 and 68,001 to 68,008 
4% Debs., 1 tio 1,500 guar. by Bras, Sub, Tel. 92 — 97 95 
Western ern Telegraph, Ltd., 1 to 207,980 1% 11 — 12 ll — 12 11} 11 
Debs. and series, 1906 101 —104 101 —104 ; 
an ee ee os oe 
do. do. 6 % Cum. Ist Pref. 6— ee 
Do, do. do, Debs., Nos, 1 to 1,800 99 —102 99 —102 


ELECTRICAL RAILWAY, MANUFACTURING AND 


INDUSTRIAL COMPANIES. 


Do, erp. 
Henley's ( (W, T.) Telegraph 


Tel 1 Construction and Maintenan 
do. Noni nia, wid 
Wateron City Batway, Od 


British Aluminium 7 % Cum. Pref. .. ee as 


Do. do. 5% 1st Mort. Deb. Stock Red. .. 
Do. do: Perpetual Debenture Stock 
Do. do. % 1st Mort. Deb. Red... 
Brush Electrical Engineering, Ord., 10 105,781.. 
Do. Perp. 2nd Deb, Stock 
Callender’s Cable ae 
Do. do, do. 5 % Cum. Pref. .. se 
Do. do. 1st Mort, Deb. Stock Red. 
Central London Railway, Ord. 8! ae 


Do. do. 
City and South London Railway .. is 
Crompton < 


do. 
do. and Prov. Certs ally 


‘um. Pref., 1t081,990 °. os 
fort. Deb, Stock 


De. 
India-Rubber, Gutta Perch Telograph W 
do. ist Mort, Debs. 


12 — 1 
6 to to 106 
sx | i if 
4 4 106 —109 106 —109 
4 4 108 —106 108 —106 
4 4 108 108 
% % % 
102 —106 
wa o— o— 
| | 
| Boe | 
20 
10% 19 — 20 "19 — 29 
| 100,—108 100 —108 
0% | 106 101 —104 
8% | 3% 9 — 


1005 
| 


+t Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


™@ From Manchester Share List. 


LATEST PROCURABLE QUOTATIONS OF OFFICIALLY QUOTED. 


fing, Maiptensnce, 1/- —2/-. 
Bank rate of dsoount 94 per cant. (May ist, 1008 
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SHARE LIST OF ELECTRICAL COMPANIES (continued)—ELECTRICITY SUPPLY COMPANIES. 


NAME, or tations Quotations week en 
issue. Share. last three years. ‘ay 27th. June 8rd. June Sea tne, 
t 1900. | 1901. | 1902." Highest. Lowest, 
100,000 Blackheath and Greenwich Dist, Electrio Light, Ord... 1 vs 
Brompton ic Light Sup., Ord., 20,000... ale 
40,000 Do. ,000 10 ne 3— 14 13 — 14 
400,000 Do. Deb Sorte (iss. at 115) all paid .. 123 —128 123 —128 
800,000 | Do. 2nd Deb. Stock, Prov. Certs., all paid 100 103 —106 104 —107 
40,000 Onpnty of London & Brush Prov. Electric Lighting, Ord. 1—40,000. . , 10 4% | 4% | 4% 8— 9 8— 9 as - 
20,000 do. do. 6 % Pref., 40,001—60,000. . 10 12 — 18 
406,0002 do. 44% Deb. Stock, Prov. Certs. (ait Red ag ae 110 —113 —114 
50,000 Ord. Shares 5 1% | 7% 62— 7 7 : 
80,000 Do. 6 % Cum, Pref. 6s, | 64 
"31'000 | Kensington and Knightsbridge Bleotrh | | lig | 3: 
49,840 do. 6 % Pre 5 6: 6° 5H 
100/000. | Metropont Electr Supply, 1 t0 Mork Dob Sick Re | 6% | | | | 
220,0007 1st "Mort. Deb. Stock oe ee be. 110 —115 110 —115 
250,0007 ac: Mort. ve | Stock 98 —101 98 —101 
10,852 | Notting Electric Lightin oe oe 10 6 6 14 — 16 14 — 16 of 
40,000 | St. pres and Pall Mall Electric Light, 5 144 14 144 154— 1 1 1 
20,000 Do, Pret. 20,061 to fo 40,030 5 oe 
80,000 Do. Cum. Pref. |: ee 5 5— 5 — 
110,000 Westminster Hlectris y, Ord. 5 104% 104% % 12 — 18 12 — 18 
28,141 Do. do. 5 Cum. Pref. ee 5 6— 6& 6— 64 § 
* Subject to Founders Shares. t Unless siniwias stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, June 3rd. ; 
Latest . Week’s Latest Week's 
CHEMICALS, &c. Price, Ine, or Dec. METALS, &c. (continued), Price. Inc. or Dee, 
@ Acid, H ic 5/- - g Copper Sheet par ten £75 
Nitric.. +. per cwt. 22)- ee +» per ton 5 
@ » alic.. oe percwt. 82/- e (Electrolytic) Bars perton £70 £2 dec. 
Sulphuric percwt, 5/6 eets .. perton . £81 £2 dec. 
+. per cwt. 42/- Fi per ton £71.10 £2 dec. 
Ammonia, (crystal) +. per ton £38 10 e ” H.C. Wire per lb. 84d. 2d, dec, 
Blessing gowker per ton £4 10 f Sheet... per Ib. 5/- 
Bisulphide Carbon perton vs n German Silver Wire .. +. perl 1/6 
a Borax.. +» per ton £13 h Gutta-percha fine . per Ib, 
Benzole (90 per gal. os h India-rubber, Para fine; per Ib. 8/10 to 8/103 dec, 
és per gal. 5/6 4 = Charcoal Sheets ... per ton £18 ja 
a Popper Sulphate .. per ton a Pig (Cleveland warrants) per ton 45/8 1d, dec, 
Nitrate os és. +» per ton oe For; size per ton From £11 aie 
a@ White Sugar ow perton £81 Serap, per ton 47/6 to 50/- oe 
a Me as per ee 
@ Naphtha, Solvent (90% af 100°C). per gal. 5/6 g Lead, English Ingot .. .. perton | | 2/6 deo. 
a Bichromate, in per Ib. 8d. Sheet... perton £14 10 ag 
a per ton m Manguniti Wire No. 8 8/- 
a Bisulphate perton per bot. £8 126 
a we +. percwt, 125/- vets 4 Mice in original cases) small . per lb. 8d. to 1s. 
a Saline of Magnesia per ton £4 10 Fe medium per Ib, Qs. to 8/8 
a Sulphur, Sublimed Flowers. per ton £65 ad per Ib, 3/6 to 7/8 
a » Recovered perton £5 10 aé p Phosphor Bronze, lain ca an castings per Ib. 1/- to 1/24 
@ ” per ton £5 p per Ib. 1/1 to 1/4 
@ Soda. Caustic (white 70 %) perton £10 15 Pp aheet per lb, 1/2 
a , Crystals «» perton £3 o Platinum +. peroz, £4 
@ Bichromate, casks.. per lb, 24d. Silicium Bronze Wire .. per lb. 10d. to 
Stee, Magnet, acc’d’g todesc’p'n per ton £58 Bi 
Aluminium Ingots, i ton lots. per ton in, porton | { } dee, 
b in ton lots .. per ton g9 » Foil per lb. 1/64 
b Sie Sheet, in ton lots per ton x n Wire, N 1to16 ; «. per lb. 1/8 1d, dec. 
P Babbitt’s metal per ton Pp White Antfriction Metals— 
¢ Brass (rolled metal 2” to 12") basis per lb. aR ‘White An per ton £42 to £65 ot 
ed) perlb. j Yarns, 2/108 Grey Comer, on sp’le per Ib. 
(solid drawn), . perlb, a. Flax .. perlb. ee 
¢ Copper Tubes (brazed) .. ©~.. per - per Ib. 
». (solid drawn) .. per lb. j 180 Ibs. Jute per ton 11 
g Copper Bars perton ~ Zino, Sh’t (Vieille Montagne bnd.) per ton 


tations s ied. by Messrs. :—aG. Boor & Co.; b The British Aluminium Co., Ltd.; Bonen Ltd.; d F. Wiggins & Sons.; Frederick 
ith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; *h Edward Till & Co.; ¢ Bo & L-we; j W. H. Hindley & Co.; 
k Morris Ashby, Ltd.; m W. r.G Glover & Co., Ltd.; n P. Ormiston & Sons; o Johnson, Matthey & Co., Litd.; p The Ph or Bronze Co., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week | Receipts for Miles Week | Receipts for | Miles 
Locality. ending | the week. | Total to date. open. Locality. | ending | the week. Total to date. open. 
Aberdeen... | May 80 | 1,184 | +880 ,C08 | +18,198 | — | — (South Staffordshire ..| May 22 920 | —175 | 15;484/ + 140) 213 | -2 
Pool and Flectwood| 494 |—246| 968| — Wolverhampton Dist, 974 | + 54| 7.826| 4 4,084| 109 |+8 
Bamiey Dublin 29 | 6,817 | +546 | 95,811 | + 3,916) 48. | — 
Barnsley District se axe j= es + + 1, 
— Stourbridge. . —898 + + + 
| + 18) 1610) + +2] | Iste of Thanet ..| 90 | | = |= 
649 | + 37| |% | Liverpool 9820416 | 4884 | | $10,400) 101 |+6 
Hartlepool... s+ | —108 |. 4,615, 4+ 860| 3 Manchester. [+7920 — 110 | +86 
| 909 | 95 | — Saliord .. .. 8,610 | — 25,990| + 6,496) — | — 
| + Central London Railway, 80| 6818 | + 4 | 153,718| + 6 | — 
Potteries | | — 85 | 90,862 | + 9,176 = | Chatham District Co 
Rothesay. ee oe = + 87 + 5504} 8. By. 2! 68,519 + wee 63 
Sheerness ee ee an wy.) — 
| 987 | 196 5,088 + | — Liverpool Overhead Ry.| ,, 81 +182 | 84,981 | +.2,963| 62 | — 
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METAL MARKET. 
Fluetuations in May. 
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IRON. 
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FREE TRADE OR —? _ 


[COMMUNICATED. ] 


BrcavsgE one dishonest German has been found burgling the house 
of our daughter, are we to forbid our own house to our friends ? 

Such, in brief, is the position with which we are now face to face. 
Before the question of tariffs are discussed it may not be amiss to 
inquire into the origin of the present outcry for tariffs all round, 
and the existing international ill- feeling. 

Bat first we may ali admit that the head and front of the hubbub 
is Germany. Germany isthe one nation named by Mr. Chamberlain 
against which he wishes Britain to be armed for reprisal. The com- 
mencement of the present question dates from the Kaiser’s telegram 
to Kruger. It was then that German enmity to this country took 
form. It was from that date that many of us realised that there 
would be war in South Africa, and none of us felt surprise that 
Germany was against u3 in every form except in attually declared 
war. One of the results of that war was the intensifying of the 
Imperial feeling throughout the Empire, a phase exactly the oppo- 
site of what was hoped for and expected by Germany, between which 
country and ourselves there has been for several years one of 
those persistent and steady growths of mutual dislike and sus- 
 vapecon that is rarely extinguished without powder being burned. 

& was only because it was beyond her strength that Germany 
did not secure’ the very fullest advantages from our entangle- 
ments. If we recognise the origin of the tariff cry, we shall 
the more honestly be able to deal with the subject when really 
before us. Resentment! ! ! Such, no doubt, are our feelings. The 
whole world has had free entry into our markets. We naturally 
felt resentment when our misfortunes of one black week were 
hailed every where with the most ecstatic joy. Germany, in particular 
made herself most objectionable. Canada, following up the 
feelings which had been engendered by the war, decided to reduce 
her tariffs as against the Mother Country, whereupon Germany—it 
is always Germany—with an insolence unparalleled in international 
history, has given her mandate that Canada is no part of the British 
Empire, and shall not exercise a preference for her fellow citizens 
unless Germany also receives the same preference. Could im- 
pertinence go further? At present, being tied to a policy of free 
trade, our Government can do nothing to retaliate against Germany. 
But in order to enable us to retaliate, can it be necessary that we 
should upset all our fiscal policy? Surely a very simple little Act 
of Parliament would alone be necessary to put the power into the 
hands of the Government to retaliate promptly against any nation 
acting as Germany has done. The remedy would be short, sharp 
and decisive. We should declare a tariff war against such nation. 
We are all men of peace, and go to war only at the last moment if 
obliged to do so. This does not prove us not to be men of peace. 
So are we all free traders by upbringing and belief; yet there may 
be a time for-war in regard to tariffs. This time has apparently 
come as regards Germany. Germany has got all we can give her, 
and is not content; henceforth give her less, But it seems folly to 
start a tariff war with others just because of one country. Did we 
commence with Germany, all the rest of Europe and America would 
dance with joy, and carefully refrain from following her stupid 
policy. German papers have threatened a real war should we take 
action on b3half of Canada, This threat need disturb us less than 
a little. 

On the general question the Daily Telegraph gives the figures of 
our trade with the United States. They show that only 6} percent. 
of our exports go to the United States, and'that 40 per cent. of the 
exports of the United States come here. Thus did we impose 
tariffs all round, there would be very little opportunity for 
American retaliation, If all our trade to Uncle Sam were cut off, 
it would not mean much to us. But it would mean very much to 
Uncle Bam of the West if bis exports here were stopped: The 
western farmer would ask for better terms to be given to us so that 
he might not be ruined. On a general policy of tariffs we must tax 
food. If not, our agricultural interests would cry out that the 

“manufacturing interests had taken the selfish place occupied by the 
agriculturists of 1840. Under free trade we have certainly pros- 
pered, and we do not believe with Mr. Chamberlain that protection 
would raise wages. It has not done so in other protected countries. 
Wages are said to be higher in the United States, but they do not 
afford better all round living and comfort. than is enjoyed here, 
and, after all, there is free trade there over four million square 
miles, Tariff tinkering is a dangerous game. Can we tax food 
with any certainty of securing a sufficiency to eat? Can we tax 
raw materials and not injure our power to compete? Can we raise. 
the price of food without either raising wages or injuring the health 
of our people? Can we tax manufactured goods only without an 
outery from the unprotected agriculturist? Who would benefit by 
the tax on food? The farmer? We trow not! It would go into 
the pockets of the landlords and the land ring. We find it 
difficult to see a way to abolish free trade. But need we be 
bound hard and fast as in a vice? Are we to sit still while 
German insolence rages rampant round us and those of our 
household? This is a very different matter. We see no reason 
whatever for doing so. Parliament may ‘well enact that there 
should be power to deal with such things as they come along. 
A sharp rap over the knuckles given to that bumptious nation 
would show that there were limits to our patience, and would 
do much to render the use of such powers unnecessary. We have 
hung up our weapons and nailed them to the wall; as we see old 
weapons in museums. It is the nails that ought to be drawn, so that 
the weapons can again be used. They will not inflict less dangerous 


Colonial Secretary evidently had Germany prominently in 
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his mind; yet he talked chiefly of food, whieh we buy largely from 
America or Russia. There is very little we get from Germany 
that we cannot do without. Toys, fancy goods of a wide variety ; 
much shoddy cloth ; dye-stuffs made to dodge past tests rather than 
do good work; wines not fit to be named with those of France; 
cement loaded with gypsum to make it unsound to pass a slow 
setting test; electrical machinery, some of it good, much of it 
mediocre, and too flimsy to do well; badly-made machine tools, softer 
than soft American stuff; a good deal of semi-rotten steel, and the 
cheapest of hardware, carefully stamped ‘‘ Sheffield,” is sent to our 
Colonies to damage the reputation of English stuff. There is nothing 
dirty, mean or shoddy to which the German trader has not stooped 
to filch English trade. 

Let the whole question of tariffs be inquired into, by all means, 
but let us be careful that, in our just resentment against Germany, 
we do not unnecessarily hamper our whole foreign trade. 

One-fourth of our trade is with our Colonies. -It is to. be ‘hoped 
this will grow. Do statistics show that our foreign trade grows 
less? May we not fairly ask the Colonies to accord us a prefer- 
ence? Are they acting even fairly towards us now in all respects ? 
There are 10 millions of them who pay very little to the defence of 
the Empire. The Mother Country of 40 million people pays 
80 millions sterling annually, of which 16 millions is the propor- 
tionate share of the Qolonies. Is not this a full and fair guid pro 
quo for a preferential tariff ? 

We may at least join in the cry, “Hands off, Germany!” It 
would be affectation to deny the mutual ill-will that has followed on 
Germany’s action for the past 10 years. She is our open and 
avowed enemy, a8 anyone may find if travelling there. Moreover, 

boldly state that we shall do nothing, and that they can 
go on as they please. Whilst at the moment it is Germany 
that should be tackled, the case of the United States demands 
serious consideration, less because of her people as a whole than of 
individuals like Carnegie, Schwab, Morgan, and the crowd of dollar 
hunters who appear to aim at destroying our industry in detail. 
The iniquitous steel trust with its unprincipled methods is a menace 
to honest trading that is worked by a few hands. In the event ofa 
break in the United States boom, what are we to do with the flood 
of cheap steel that will be dumped on us? Are we to deal by our 
own iron men as they have dealt by our ugriculturists, for it is only 
now that the iron gander has begun to have sympathy with the 
agricultural goose? The tariff is on the face of it a huge question. 
Would it, after all; be so very huge if we plucked up courage and 
took up our disused arms and smote our enemies even as they have 
smitten us? It behoves all of us to ponder on it and think it out, 
so that when the time comes, we vote aright. But if it is to bea 
question on which the present Government is to ride to a further 
lease of power, then Heaven forbid! 

We have an Empire three times the size of the United States. 
We have a white population as great, a coloured population twenty- 
fold greater. We produce twice the gold, have, in Africa and Egypt, 
better cotton lands, in Canada and Australia a larger wheat area, 
we grow better oranges, bananas and other fruits, and we ought to 
be able to raise all the meat we want. Probably the Empire 
contains more coal and iron. It grows more timber. We have 
as wide a range of climate. Our’ fisheries are more consider- 
able. Asa self-contained Empire we should show better results all 
round. Are we prepared to enjoy free trade over 12 million square 
miles, and with 400 million people, and to set up tariffs against the 
outer world? This is what the United States have done, but they 
have embraced less than 3 million square miles and only about 70 
millions of a population at home and one-sided Free Trade with 
40 millions in the British Isles. 


Can the much greater resources of the more widely spread 


British Empire be brought into use so that we can live meantime ? 
Food cannot much longer come to us from the United States. 
They will want it themselves. 

Can we face the possibility of a shortage of food for a few years 
while »ur Colonies plough and sow and reap? A pesitive assurance 
of a tariff on food to be levied in, say, 1905, would find our Colonies 

haps in a position to fill the shortage. But could we buy ? 

e is more or less barter. Gold does not pass. Will the 

Colonies take the £600,000,000 of goods which we now pay to 

foreign countries for the products we get from them—largely foods 
and luxuries ? 

How do we pay the United States for the £108,000,000 of stuff 
we buy from them? We send them only goods for £18,390,000, 
yet we don’t pay the remainder in gold. The figures appear to 
show that the United States are useless to us as customers. Such 
questions cannot be answered in an off-hand manner, but the figures 
- tend to make one careless of America’s goodwill in the matter. Is 
such a feeling really justified ? Resentment is natural. Still we 
continue to prosper. Many Americans find the “old and effete” 
country preferable to home. They deny this impeachment, of 
course, but still they remain here.. The tariff question must be 
looked at asa whole and judged by its results. But it is clear that, 
as men, we cannot allow Germany’s present insolence to endure. 
That, at least, must be met by retaliation. 

Our Colonies would grant us preferences without a return prefer- 
ence. They must recognise the peculiar position in which we are 
placed. They cannot be so dull and stupid that they do not realise 


that we pay for their defence, and we must have food to fight on. 


But Germany’s action against Canada isa thing outside, and must be 
supped or replied to in the only way that a bully like Germany can 
understand. 

Apart from the mere commercial view of tariffs, there is a farther 
question. In event of war, how soon could we grow all the food we 
want? We may be sure that the calculating enemy would declare 
war when it was too late to sow spring wheat. This would leave us 
with a shortage until the following year, at least. So long as we 


gtow so little food at home, there is adanger that no army can keep 


away. Hence the supreme folly of spending on an army the money 
that should be spent on the navy. Germany recognises our peculiar 
position, and-is pressing on her navy to take advantage of it. It 
might be worth while to tax food and bring in an English land Bill, 
80 as to meet the danger by making it pay the farmer to grow more 
food, and enabling others of us, who would like to do 80, to get back 
to the land again. One cannot keep up the stamina of a great 
nation on town-bred weaklings. If the nation is to survive, 
it must be maintained in health. Only country-bred people 
are of any use in this respect. Tariffs and the tariff question are 
bound up with the national security in so many ways that a recon- 
sideration may fairly be demanded. 

On purely commercial lines it would pay us fo abolish navy and 
army alike. It appears to us that the tariff question comes very much 


into the same category as the defences. These involve a disagree- 


able expense which we dare not avoid. It is usual to argue that 
free trade has ruined the farmer. This is the landlords’ view; but 
it our farmers would wake up, like the Irish farmers, and secure 
fair rents, they could readily compete with the Far West. This 
brings ap the subject of railway extortions, of automobiles and 
endless other points, all of which shows how difficult is the whole 
question, and how cautious we should be in taking any steps that 
will involve us in new fiscal intricacies. But there can be no harm 
in forging special weapons to meet a particular attack, and we 
should be free to retaliate promptly when it appears proper to do 
so. The Empire, to use the phrase of Tommy Atkins, is fed up 
with German impudence. 


STEAM PIPE COVERINGS.—II. 


A Few particulars may be useful of the weight and dimensions of 
the coverings. Those on the 2-in. pipes varied in thickness before 
applying from { to 1} in, averaging 34 in., and weighed from 3°17 
to 7°25 lbs. per length of 36 in., or, say, fully 4 lbs. per sq. ft. of 
external area. 

On the 10-in. pipes the thickness averaged 1} in., the circumference 


“about 43 in., and the weight per yard length of pipe nearly 21 lbs., 


or about 6 lbs. per sq. ft., the five samples not being exactly the 
same as those on the 2-in. pipes. - The weight ia thus about 44 lbs. 
per 1 in. thick x 1 sq. ft. The amount of stuff to cover a pipe is, 
of course, not proportionate to the inside pipe diameter, the thick- 
ness of the covering being so much less in proportion to the pipe 
diameter in the case of large than of small pipes. ; 

The average cost of the materials per ft. run of 2-in. pipes is 
barely 74d., and it costs 2d. perft.runtoapply,. 

The cost for 10-in. pipes was 29d. and 24d. respectively per ft. 


run. 

With covered 2-in. pipes, the condensation per hour at 80 lbs, 
pressure averaged nearly 14 lbs. per sq. ft. of pipe area, and nearly 
12 lbs. for 2-in. pipes at 150 lbs. pressure; with superior cover- 
ings the heat lost per hour per degree difference of temperature 
was 0°760 B.Th.U. per sq. ft. for the low pressure, and 0 539 B.Th.U. 
for high pressure pipes and coverings, the temperature difference 
being that between the steam and the outer air. Bare 2-in. pipes 
lost 3'081 and 3°336: units respectively at the two pressures. 

The high pressure coverings exposed to low pressure steam lost 
an average of only 0°491 unit instead of 0°76, showing the com- 
mercial superiority of the more costly coverings for low pressure 
work also. Many other figures are given, which are interesting in 
the way they show the relative value of different coverings. One 
table works out their cost on a basis of first cost, and five years’ 


interest plus the cost of the coal represented by the heat units lost. 


The superior qualities come out at the least total cost, the hair-felt 
asbestos sponge varieties being the best. 

In this record of tests there was no account taken of the plastic 
varieties of covering, a fact regretted by one speaker in the dis- 
cassion, who pointed out that from 20 to 35 per cent. of the whole 
area to-be covered must be dealt with by means of plastic cover- 
ings, and, therefore, these had a distinct commercial importance. 

Another speaker pointed out that he also had made tests at 
different pressures, and had arrived at almost the same compara- 
tive results, whence may be inferred that the tests fairly represent 
facts, and that the loss of heat with the best types of cover may be 
calculated at half a thermal unit per ft. area per hour per degree - 
of temperature difference, while for second-rate coverings the loss 
runs up to three-fourths of a anit, or, perhaps, to 1 unit at high 

ressure. As already stated, bare pipes cost from 5s. to 6s. per ft. 
There is undoubtedly much heat lost for lack of efficient 
covering. The front end plates of Lancashire boilers are often 
left bare for appearance sake, because the coverings are so badly 
put on, and become untidy. Lancashire boiler ends should be 
covered by material cased in Russian iron and clipped to the angle 


' jron ring, so as to be easily removable. 


It should be possible to cover the whole end of a Lancashire 
boiler with four or five such cased pads hooked neatly together. 
‘Valve bodies also need covering. While a boiler end may be cost- 
ing £6 or £8 a year, a valve will be wasting heat at the rate of 
203. to 40s., and the bare cover of the manhole mouthpiece is costing 
nearly a soverei r annum, 

the whole upper part of a boiler below 
floor, which is itself well protected. is system provides for bare 


‘ mounting blocks, so long as the imprisoned air really is imprisoned 
and amaiie toget away. Probably the best method of covering @ 
manhole mouthpiece is to use a cover lined 
the non-conducti composition, fitting down close on 

an and easily removable, ‘The accessity for 


boiler crown cover 
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covering flanges need hardly be referred to. In a 6-in. pipe'a bare 
flange offers about 2 sq. ft. of exposed surface, and costs from 10s. 
to 12s. per year more than if covered. The flange may not 
be in contact with steam, but it becomes nearly as hot, and 
metal transmits heat fast, so that the flanges are kept hot by con- 
duction from the body of the pipe. 

From the numerous tests that have now been made upon steam- 

ipe coverings, and the uniformity with which they have shown 
that it is to imprisoned air that they all owe their value, if may be 
laid down that all such coverings should consist of a structure of 
small air cells in which a portion of air is imprisoned. Hair 
and sponge are such cellular-forming materials, but Spear to 
require compounding with non-combustible asbestos, both for ease 
of application, as well as for durability and neatness. ° 


CONCILIATION IN TRADE DISPUTES. 


Ir is frequently asserted that England is far behind other 
countries in the matter of domestic legislation; that 
Parliament shows no alacrity to advance with the times; 
and that, being thus handicapped, the country which used 
to take the lead is now being left in the rear of commercial 
enterprise. For our part, we often have occasion to rejoice 
at the refusal of ministers to adopt any measure which is 
based upon some new principle until they have had an 
opportunity of studying the effect of similar legislation in 
other countries. Just as we, in England, have profited 
enormously by: the experiments of other nations in electrical 
traction and other commercial applications of electricity, so 
we hope to reap similar advantages from the failure or 
success of other experiments abroad. 

In this connection it is instructive to refer to the progress 
of that advanced form of legislation where a deliberate 


attempt is made to exercise State control over the labour 


market. Fortunately, as we think, the mother of Parliaments 
has, up the present, resisted all temptations to encroach upon 
this dangerous ground; but it seems that the legislative 
assembly in one of the Colonies has not shown the same 
reluctance. Impelled, as we suppose, to this course by the 
voice of popular clamour, the New Zealand Parliament in 
the year 1900 passed an Act which had for its object the 
compulsory reference of every dispute between capital and 
labour to a national Court of Arbitration. A study of some 
of the more prominent features of this measure and the 
history of its working in actual practice cannot fail to be of the 


greatest interest and assistance to those who, in this country, . 


are still working on the old lines, but are desirous of intro- 
ducing some greater measure of State interference in labour 
disputes. 

The New Zealand Act of 1900, as amended by the Act of 
1901, provides that any party to an industrial dispute may 
refer the same for settlement to a Board of Conciliation. 
Boards of Conciliation have been established for different 
districts throughout the country. Other parties may appeal 
and be heard upon the reference. In every case where an 
industrial dispute is referred to a Board for settlement, the 
following provisions apply: (1) The Board, “in such 
manner as it thinks fit,” shall carefully and expeditiously 
inquire into the dispute and all matters affecting the merits 
and the right settlement thereof. (2) For the purposes of 
such inquiry they may summon witnesses, &c., and receive 
evidence. At the conclusion of the hearing they may make 
such recommendation with regard to the settlement of the 
dispute as they think proper. In case the settlement 
suggested by the Board does not commend itself to 
the parties, an appeal lies to the Court of Arbitra- 
tion, which consists of three members, one of whom 
18 appointed on the recommendation of the industrial 
unions of employers, one on the recommendation of the 
industrial unions of workers, while the third member, 
who also acts as president, is Judge of the Supreme Court, 
The parties to the proceedings before this Court are to be 
the same as the parties to the proceedings before the Board 
of Conciliation. The Court has “full and exclusive juris- 
diction to determine all matters before it in such manner in 
all respects as in equity and good conscience it thinks fit.” 
It may accept, admit and call for such evidence as in equity 
and good conscience it thinks fit, whether strictly legal evidence 
or not. The decision of a majority of the members present at the 
sitting of :the'Court, or, if the members present are equally 
divided in{opinion, then the‘decision of the President is to 


be the decision of the Court. Any award may extend to 
and bind as subsequent party thereto every industrial union, 
industrial association or employer who, not being an 
original party thereto, is at any time whilst the award is 

in force connected with or engaged in the industry to which 
the award applies within the industrial district to which the 
award relates. The Court in its award, or by an order made 
upon the application of any of the parties at any time whilst 
the award is in force, may fix and determine what shall 
constitute a breach of the award, and what sum not exceeding 
£500 shall be the maximum penalty payable by any party 
in respect of any such breach. Byan Act which was 

in 1901 the powers of the Court under this section were so 
extended as to enable them, on the application of any 

employer, industrial union, or industrial association in any 

industrial district where the award has effect, to any person, 

employer, industrial union, or industrial association within 

euch industrial district, to prescribe a minimum rate 

of wages or other remuneration, with special provision for a. 
lower rate being fixed in the case of any worker who is 

unable to earn the prescribed minimum. If any party on 

whom the award is binding commits any breach thereof by 

act or default, then a party to the award, or the Registrar, 

may apply to the Court for the enforcement thereof. On the 

hearing of such an application the Court may either dismiss 
the same, or impose such penalty for the breach of 

the award as it thinks just in either case, with or without 
costs. All property belonging to the judgment debtor (#.¢., 

the person who declines to obey the award) is available in 

or towards satisfaction of the judgment debt; and if the 

judgment debtor is an industrial union or an industrial 

association, and its property is insufficient to fully satisfy the 

judgment debt, its members are to be held liable for the 

deficiency. 

The first reflection forced upon the mind after a perusal 
of this measure is, How is it to be enforced ? The Court may 
order a workman to accept a particular wage, and it may 
direct au employer to pay an irreducible minimum to each 
particular class of artisan. But how is it possible to compel 
one man to work or another to employ him? If placed with 
his back to the wall the employer can always reduce the 
number of his employés, or he can cease to manufacture. 
The workman, again, can also adopt a purely negative 
attitude ; and the result in either case must be disastrous to 
the community. Several instances were given by a corre- 
spondent to the Times (May 5th), which show that the evil 
results of this kind of legislation cannot be overstated. Thus 
he writes :— 

In one industry a firm found that since the award was made, they 
had had to dispense with six hands who were unable to earn the 
minimum wage of the £2 8s, per week. Before fhe award the men 
received 35s. to 36s. a week, which the employers considered 
sufficient for the class of work performed. The employers were 
willing to retain four or five of these hands provided they obtained 
a permit to work for a lower than that prescribed by the 
Court, The secretary of the union was applied to, but he refused to 
grant permits to enable the men to work at the wages named... . 

In another industry it was found that the wages of boys as fixed 
by au award resulted in loss tothe employer. The minimum wage 
fora lad up to 16 years of age, was fixed at 10s. per week, with an 
increase of 5s. per week for each year above that age. The trade 
being a skilled one the employers considered that 10s. a week was 
too much to pay a beginner, who during his first year was really 
not worth more than 5s. or-6s. a week. One firm in this industry 
had in their employ a very small lad, who had been with them nine 
months, and was getting 6s.a week. When this award was made, 
owing to his age his wage had to be increased to a £1 a week. The 
firm could not continue to pay him the increase, and after a few 
weeks he was discharged. 


It is difficult to see how the New Zealand legislature, 
having placed this measure upon their statute book, can so 
amend the law as to be in a position to deal with a dead- 
lock of this kind, As a result of their intervention, men 
have been thrown out of employment. Even more serious 
is the stagnation which threatens to affect, even if it does 
not altogether extinguish, certain industries. 

The cabinet-makers’ lock-out at Auckland was occa- 
sioned by a determination on the part of employers not 
to give effect to an award which had been made against 
them. It appears that the Court of Arbitration made an 
order fixing the wages at a certain rate. As this rate was 


utterly above what they could afford to pay, the employers 


stood together, and refused to employ more than a certain 
number of men. It seems that an attempt is now being 
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made to compel the employers to recognise the award, but 
in spite.of the wide powers conferred by the Act, it is incon- 
ceivable. that any order could be drawn up so as to compel 
an employer to keep any particular man in his employ. 

The failure of the New Zealand Conciliation Act, as 
evidenced. by the facts above set out, awakens no surprise in 
our minds... There is nothing more futile than interference 
by grandmotherly. legislation with the empirical laws “of 
supply and demand. The statistics to which we have alluded 
seem to Jeave out of account the needs of the public in whose 
interest both employers and employed are constantly striving. 
To lay down any hard and fast rule to the effect that the 
wages to be given toa particular workman when engaged 
at a specified employment shall not be less than a cer- 
tain amount is easy enough; — but does the tribunal who 
fixes. the amount make proper allowarce for any rise 
which. may take place in the price of raw materials; for 
increasing or diminishing population ; for the prospects of 
the market where.the article in question is bonght or sold ? 
What are the-broad results of this legislation, which, upon 
the whole, seems to have been interpreted favourably to the 
workmen and adversely to the employers. Wages have gone 
up all round, and as a natural result the cost of living has 
also increased. Employers have been driven, in spite of 
threats on the part of those who seek to enforce the spirit as 
well as the letter of the awards of arbitrators, to diminish 
the number of hands employed. More serious still, the cost 
of production is increased to such an extent that capitalists 
find it more economical to import large quantities of ready- 
made articles from other countries, and this in spite of the 
fact that heavy import duties have to be paid to the coffers 
oi the State. . These.and many other disastrous consequences 
are only to be expected when the State endeavours to 
intervene to modify the relations of capital and Jabour. It 
is also a significant fact that the awards of the Court 
of Arbitration have hitherto been for the most part 
in favour of the men ; and the encouragement thus given to 
labour to seek the intervention of the State may result in 
renewed. calls upon the good offices of the Court of 
Arbitration. We trust that, profiting by the experience of 
one of our colonies, the British Government may refrain 
from any attempt to introduce legislation of this kind. 


THE INSULATION AND MECHANICAL 
PROTECTION OF ELECTRIC WIRING. 


By A. H. M. 


ALTHOUGH an immense amount of matter bas been written 
in relation to the above question, the problem is of such 
extreme importance, and the present condition of affairs so 
undecided—in fact, it may be said, so unsatisfactory—as far 
as the adoption of a standard system is concerned, that the 
writer thinks a few remarks, which are the result of 
practical experience of various systems, may not prove 
unwelcome. 

The chief difficulty appears to be in combining the strong 
points existing in each different system into one, and ae, 
so far, this has apparently not been satisfactorily accom- 
plished, the writer proposes to enumerate some of the features 
of ‘those most in vogue, which may, perbaps, prove of assist- 
ance in determining which is the most suitable arrangement 
for given requirements. 


Wood Casing.—For indoor there are places where - 


wood casing may be used with most satisfactory results. For 
instance, it is very suitable for ranning under wood flooring, 
and it is an excellent plan to lay a channel-shaped length of 


18 G galvanised iron along each run, ‘it merely being 


necessary to drop the channel piece over the casing after the 
capping is screwed on ; it will then retain its position without 
any fixing. The advantages of this- arrangement are—(1) 
Moisture, which might otherwise percolate through the gaps 
in the floor above, and reach the wiring, is diverted, and 
rendered harmless ; (2) the system is to a large extent ren- 


dered’ rat-proof; (3) the wiring is protected against nails- 


driven through the floor, it being practically impossible to 
pierce a piece of 18 G iron with a nail, the iron. being 


at the time fixed upon a support of such a yielding nature 
as wood casing. 

If the grooves and dividing fillet of the casing are 
thoroughly brushed with a hard-drying and insulating 
varnish, wire of a comparatively cheap and lightly insulated 
character may be used with perfect safety. The extra cost 
involved by the adoption of this device is very moderate, 
as wood casing of the cheapest class answers every require- 
ment, and provided that the casing is treated with varnish 
as suggested above, low-priced wire, certainly not over 
300-megohm grade, will prove perfectly satisfactory. 

In ordinary house wiring a considerable portion of the 
work has to;be carried under the various floors, and the 
scope for the adoption of the above system is therefore very 
considerable. 

With certain modifications a similar arrangement may be 
adopted with success for out-of-door work; for instance, 
suppose it is necessary to run wiring in a_ horizontal 
direction along the outside of a factory or similar 
building. Under such circumstances the casing should first 
receive two coats of good waterproof paint inside and ont. 


~ It should then be supported and fixed 2 in. from the wall, 


with the grooyes upwards, and resting upon projecting 
jieces of creosoted hard wood driven into suitable cavities 
in the masonry. The wiring, or cable, which should be of 
600-megohm grade, must then be laid in position, the cover 
screwed closely on, and the channel sheet-iron of 20 G 
dropped over. In this instance the sides of the channel 
must be deep enough to hang down 3 in. lower than the 
bottom of the casing, and it is a point of the highest 
importance that the junctions of the various lengths of 
channeling shall overlap each other about 4 in., and be 
carefully soldered. 1t may be added that a screw here and 
there will be required to prevent the channeling from being 


‘disturbed during high winds, and that plain, cheap insu- 


lators may be interposed between the casing and the pro- 
jecting supports with advantage. 

Work carried out in the above manner may be relied upon 
not to give the slightest trouble for a great number of years. 


. Plain Tron Gas Barrel.—The advantages here are :—. 
(1) Great mechanical strength ;- (2) moderate cost; (3) 


small space occupied. There are, however, several serious 
drawbacks, the chief being the constant trouble caused by 
moisture condensing upon the inside of the pipes and forming 
a mixture of iron rust and water, which quickly breaks down 
the insulation of the wiring. Then, again, there are 


frequently rough and sharp projections in the interior, 


which prove disastrous to the wire coverings during 
drawing in. 

By the adoption, however, of certain precautions the 
efficiency of this system may be immensely increased. The 
procedare recommended is as follows :— _ 

A suitable tool must be passed completely through each 
length of pipe in order to ensure that all projections are 
levelled. This should preferably consist of a circular ping 
of hard steel, slightly smaller than the bore of the pipe, 
file-cut on the circumferential surface, which will rub down 
any projections in the interior.’ This should be attached to 
a rod of iron long enough to allow of the tool being passed 
backwards and forwards through the pipe several times. 

If the length of piping is held in ‘a vice during this 
operation, it may be easily done in a thorough manner with 
merely a trifling outlay of time to each length. 

Then follows a treatment with paraffin-wax, which is 
some little trouble, but which amply repays the time ex- 
pended by the ease with which the wires may be drawn in, 
and by the preservation of the wiring on account of the 
prevention of condensed moisture in the pipes. Suppose we 
are about to deal with a 12-ft. length of barrel. This must 
be supported in a slightly inclined position, with one end 
about 2 ft. lower than the other, the lower end being stopped 
by means of a cork or plug. Immediately below is fixed 
another length of piping, perforated at intervals and 
arranged to form a bunsen gas burner, the jets playing upon 
the pipe under treatment at intervals of 2 ft. 

In a few minutes the pipe will be thoroughly heated along its 
entire length. Assoon as the requisite temperature is attained 
(which is easily decided upon with a little practice) the pipe 
filled with molten paraffin-wax by means of a heated vessel 
having a thin spout (which must be kept very hot). ‘Afters 


minute has elapsed, the plug is removed from the lower end,, 
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and the surplus wax allowed to run off into the heated 
vessel for further use. The pipe is now removed, and when 


_ cold will be found to have received a closely adhering coat 


of wax, which nothing short of scraping with a hard tool 
will remove, 

This treatment will be found to effectually do away with 
the bugbear of iron pipe work, namely, breaking down cf 
insulation by condensed rusty moisture. 

The pipe itself is, of course, also protected from damage 
by interior rusting. 

Iron gas piping is largely used for stems in all kinds of 
outside electric light fittings—shop window lighting, for 
instance—and the writer has found that when the interior is 
waxed in the manner described, that instead of proving the 
weakest and most troublesome point in the s)stem, that no 
breakdown whatever has occurred after many years’ 
service. 

Lead-Sheathed Conductors.—This system has the advan- 
tages of neatness and easy manipulation, but some mechanical 
protection beyond the lead is required in the majority of 
situations. If the wires aré buried in the wall-plaster, pro- 
tection from nails subsequently driven in, becomes necessary. 
This may be effected by fixing the wires, about 1 in. 
apart, by means of clips, and over them a strip of wood 
Aga } in, thick (the cover supplied with wood casing will 
0 well). 

On the top of the thin wood strip must be tacked a strip 
of 16G galvanised sheet-iron, wide enough to cover the 
wires and overhang about } in. on each side, whilst the 
junctions of each length must slightly overlap. ; 

For out-of-door and exposed situations where the con- 
ductors are liable to meet with mechanical injury, the writer 
has known excellent results to be obtained by the use of lead- 
sheathed cables run in creosoted hard wood casing, as a 
mechanical protection, 

For interior surface wiring where the conductors are out 
of the way of mechanical injury, the “twin” lead-sheathed 
system is very suitable, and is extremely neat in appearance, 
and easy to fix, besides possessing the advantage of being 


_ easily adapted to bends, cornices, &c. 


There appears to be an impression amongst some contractors 
that lead-sheathed cables are an expensive luxury, but an 
inspection of the leading price lists will show that the 
increase in cost over ordinary insulated wires is only about 
15 per cent. on the average—not such a yery large item, con- 
sidering the adaptability and special advantages attached to 
this class ef conductor. 

An instance occurs to the writer where Jead-covered con- 
ductors simply cleated to a wall with no further protection, 
have been in use for 10 years, exposed to all weathers, but 
out of the way of mechanical injury, and are still in scurd 
condition. 

Enamelled Steel Tubs Systems.—These may be divided 
into two great classes, the cheaper class consisting of close 
joint tubing, with sliding socket joints, and the more ex- 
pensive class in which the tubing is brazed at the joint, and 
screw coupling is employed. 

As far as ease and quickness in runving the wiring is 
concerned, the writer considers the cheaper of the two 
systems to be the best, as the various lengths of tubing may 
be slipped into position, without any of the objectionable 
twisting round with the wires inside, which is co frequently 
resorted to where screwed joints are employed. 

The objections to the sliding socket joint are that they are 
not moisture proof, and that the fit is so poor, that the 
metallic continuity of the system is not assured, ard as # 
consequence the efficient earthing of the whole of the tubing 
—a point of the highest importance—is difficult to attain. 

In order to overcome both of these troubles, the writer has 
seen the following procedure resorted to with considerable 
success. 

The end of the tube which enters the socket, and alro 
the interior surface of the socket itself, are ecraped or rasped 
fairly bright, a strip of very thin sheet lead is then formed 
into a sleeve or liner and placed inside the socket. The 
tube is then forced home irito the lead-lined socket and the 

joint painted. The result is a: moisture proof and elec- 
trically-continuous joint, 
_ Provided that the complete system of tubing can be 
installed, and the wiring afterwards drawn in, the screwed 
joint work is, no doubt, the best, but. even here it is necessary 


to see that both the screwed ends and the sockets are fairly - 
clean and bright before putting together, as otherwise in 
case of a leakage of current, considerable difference of 
potential may exist at different points in the system, and 
injury to individuals may result. 

The writer thinks a very satisfactory arrangement would 

_ be to enclose a thin bitumen tube within a cheap class of _ 
enamelled iron close-joint tube. The bitumen tube would 
be perfectly damp-proof, prevent condensation, and give 
a very high insulation, thus allowing of a cheaply insulated 
conductor being used, whilst the outer. tube would be nail 
and rat proof, and would, in short, provide all’ the 
mechanical protection required in the vast majority of 
positions, 

Bitumen tubing has, of course, been obtainable for many 
years past, but it is altogether too weak mechanically to use 
without some further protection. 

The whole subject of a cheap and durable system for the 
protection of insulated wires is of immense importance to the 
electrical industry, and the writer trusts that a few suggestions 
of value may be found amongst the foregoing. _ 


THE ABOLITION OF THUNDERSTORMS. | 


*,* Tu interviewer who puts his valuable services at the disposal 
of some of our respected lay contemporaries has apparently made a 
mistake in addressing bis envelopes, and we publish the following 
article with all reserve :— 

Having heard wonderful reports about the change which 
is expected shortly to come over the English climate owing 
to’ the spread of electric traction, I recently called upon 
Prof. Von Humboug to learn the truth of the matter. 
Entering his splendidly-equipped laboratory, I found the. 


. learned gentleman seated in a revolving booster and combing 


his hair with a copper brush. He was wearing a neat pair 
of spectacles having gutta-percha lenses and an ion frame; 
and was warming his feet at a large lump of radium lying in 
the fireplace, the heat rays of which were visibly dancing in 
the ether. Plunging at once into the middle of the subject, 
I asked him, 

“ What is this I hear, Professor, about the abolition of 
thunderstorms? Is it true that we shall never have any 
more?” 

“Certainly it is true,” he replied, “they would be un- 
known to the present generation of Englishmen if it were 
not for the dilatory tactics of the House of Commons, and 
for the vested interests of the Incorporated Society of Light- 
ning Conductors.” 

Lost in amazment, I could only gasp my request for 
further information. 

“It is like this,” the Professor continued, toying elegantly 
with a thunderbolt which at that moment crashed through 
the ceiling, “ electricity is a fluid, or more correctly speaking, 
a anes which, in the olden days, was made by distilling 
amber——” 

“ Ts that why the Romans called amber ‘electrom?’” I 
interrupted. 

“ Of course,” he said, “every Board Schcol teacher knows 
that. The process, however, did not work smoothly because 
of the flies in that mineral, which constantly caused the 
retorts to lift; and, besides, most of the material won was 
wanted by Drs. Salmon & Gluckstein for their researches 
upon the laws which govern the motion of smoke in pipes. 


’ The next advance was made by Benjamin Washingtor, who 


never told the truth. He succeeded in collecting several — 
large microcosms of electricity from the atmosphere by hold- 
ing up an enormous condenser attached to an india-rubber 
tube ; but his experiment faild of complete success through 
his ignorance of that enrious property of elctricity which I 
will explain immediately. Numerovs people, however, 
thought Volta wiorg in his idea of seeking electricity from 
the clouds ; believing that it really existed in water. They, 
therefore, erected huge weirs in rivers, sometimes called 
turbines, which extracted the precious metal as the water 
flowed through. Occasionally, I understand, an inferior 
quality of electricity has been made in this manner, but it 
is generally so contaminated with foreign matter as to need 
purification in a static or revolving transformer—apparatus 
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you will kuow better by their common names of filter-press 
and centrifugal machine—before it is fit for making up into 
lamp oil or abdominal belts, Natural water, you know, is 


nearly always hard, and so it has been difficult to get what - 


little electricity that liquid contains out of it. Other 
investigators attempted to manufacture electricity from coal ; 
and this method proved moderately satisfactory until Sir 
William Richmond managed to pass Ohm’s law for the 
suppression of smoke through the British Legislature. 

“While this work was going on, Prof. Dewar liquefied the 
air, and the company which now supplies Londoners with 
liquid oxygen as a summer drink was promoted. You 
remember the outcry last winter about their twopenny tube 
leading from the works to the city, becoming choked with 
bacilli; but, perhaps, you are not aware that when the 
deposit was examined in the stethoscope it was found to 
consist of solid matter condensed from the air, including 
small quantities of caesium, euphonium, plasmium and other 
by-products of combustion, together with large masses of 
electron.” 

“I thought,” said I, “an electron was the same thing as 
an iron ?” 

“Oh, no!” he returned, “nobody knows what iron is, 
although some persons allege that it can be ionised—I have 
never seen any in the pure state. An electron is believed by 
Von Wimshurst (whose name I mentioned before) to be a 
piece broken off an atom, which is a particle incapable of 


farther sub-division ; but my experiments demonstrate it to 


be composed of hypothesis.” 
“ Well, as I was saying,” the Professor continued, “ the 


electron from the tube was synthesised by order of the L.C.C., 
when Cardinal Pole observed that it flows along pipes like 
other liquids ;. but it has the astonishing property of running 
on the outside. Coal gas and water usually run inside a tube, 
but electricity runs outside ; so conductors are now made 


‘hollow with their walls inside the bore. Had 


Faraday, as I hinted just now, been aware of this, and had 
he turned his rubber tube inside out, there is no doubt he 
would have succeeded in collecting sufficient electricity from 
his kite to break the Standard Oil Co. As the representative 
of a daily paper, you have, of course, a thorough knowledge 
of all branches of science,” (I blushed acquiescence) “ and 
you will see what I am coming to. | Since the only source of 
electricity is the air, when more of that liquid is used for 
lighting, warming and driving vehicles, there will be less 
left for the manufacture of aerial pyrotechnic displays ; and 
by the time the steam engine is swept off the face of the 
earth, the weekly flashes of lightning will cease to exist. I 
need not remind you of the doctrine of the conversation of 
energy. Sir William Crookes has shown that there is a 
limit to the production of oxygen, and the same thing applies 
to electricity. The quantity present in air is very small ; I 
make it 00000053489 per cent. by volume at atmospheric 
re and at the absolute zero of the electric furnace.” — 

“Wonderful indeed!” I ejaculated. ‘May I ask two 
questions ?” 

“ Certainly.” 

“Do you wear gutta-percha glasses to prevent you seeing 
both sides of a question? And how did you make this 
discovery ?” 


“No,” Professor Yon Humboug modestly replied, “ only 


lawyers are guilty of looking at two sides of a question. 
The scientific expert only sees one, and not always the whole 
of that. I wear electrolytic spectacles to prevent my making 
too many discoveries out of the silly season when the papers 


are to busy to record them; you notice the glasses have — 
- been given an hyperbolical figure. The germ of my dis- 


covery (like so many other micro-organisms) came to me while 
dozing in one of Mr. Passmore Carnegie’s free libraries over 
a rare and comparatively unheard of book called the ‘ Ency- 
clopzedia Temporensis.’ Allow me to hand you a compe- 
tition.” 


THE PREVENTION OF ELECTRICALLY. 
DEPOSITED DUST.* 


By DONALD SMEATON MUNRO, A.LE.E. 


Tr is a fact which has been noticed with annoyance by most 
versons who have had to do with lighting installations, that 
when current is supplied “ continuous,’’ and when one wire 
is earthed, and where the voltage is above 200, then dust 
gathers in quantity in the vicinity of all flexible conductors, 
The phenomenon is marked also at one of the poles of the 
main switch, and on the distribution boards. 

The lamps, too, on such circuits, have their comparatively 
short period of efficient life shortened by the accumulation 
of a film of sticky dust on the outside surface of the bulbs. 

Taking an ordinary city installation fed by three cables, 
of which the centre one is earthed, it will be observed that 
the marble or slate slabs on which the positive and 
negative poles respectively of the main switch are mounted 
are uniformly dusty, while the slabs on which the earth- 
connected brasswork is mounted remain clean. If a circuit 
be: traced, the dust marks are not often objectionable 
until the flexible conductors. are reached, but most 
private houses and offices have a considerable number of 
yards of “ flexible” in use. When it is led across a wall or 
ceiling in such an installation, the surface soon becomes 
strongly marked with a broad black line, which is unsightly 
and permanent. The silk braiding also gathers an amount 
of dust which, in ordinary circumstances, would be out of all 
proportion to its collecting area. 

It seems evident, then, that a number of the small particles 
of suspended matter, in a normal room, arefloating in the air 
approximately at earth potential. They are drawn towards 
the outer wire, be it positive or negative, and those 
particles which are not too firmly caught and held in the 
small hairs of the braiding, are in time charged and projected 
with force against, as well as attracted by, the wall, or what- 
ever happens to be near. 

With the object of comparing differently surrounded con- 
ductors, I prepared a board with a surface of smooth white 
paper; vertically across this were fixed a number of con- 
ductors all of the same resistance. The wires were separated 
from each other by a 2-in. space, and the distance from the 
surface of the paper to the nearer side was, in all cases, °5 in, 

Half of the number were connected-to the positive side of 
a distributing board, and the remaining wires were connected 
to the earthed side. The sectional area of each was *0019 
sq. in. They were connected in parallel and fed a number 
of glow lamps. During the period of operation the current 
in each wire was ‘25 ampere. The difference of potential 
was 250 volts. e 

The period of trial extended over one month, and the 
circuit was closed for 120 hours, being four hours nightly. 
The switch was placed on the lamp side of the test wires, 80 
that they might always remain charged while the lamps 
were off, The wires under observation included bare copper ; 
vulcanised-rubber silk-covered flexible ; Glover’s class 55 
V.L.R. taped and braided ; and a V.I.R. copper conductor 
covered concentrically with lead. 

After eight days the positive bare conductor, and the 
external positive concentric, were distinctly covered with 
dust, and the paper behind them held a streak of dust com- 
posed of particles which had attached themeelves, all with 
their greater axes at right angles to the plane of the paper. 
The silk-covered flexible next showed signs, and in about 14 
days was thickly covered, and had strongly marked the 
paper. At the end, of the test the Glover wire, and the 
paper behind, showed slight signs. a 

In the case of the wires connected to the earth side, 
similar specimens were used, but there was not the slightest 
evidence to hint at their being dust collectors. 

These results are just what might have been expected. The 


experiment was rudely practical, but offers suggestions which 


could be utilised with advantage in similar installations. — 

- In ordinary circuit wiring, the comparatively thick 
dielectric on the taped and cased conductors minimises the 
collecting property, and the nuisance is kept within bounds. 
I do not see how it is possible to prevent the dust collecting 


* See also Exxo. Rev., Vol. 46, pp. 840 and 876.—Ebs. 
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in quantity on high-voltage lamps, unless the bulbs are 
washed fairly often. 
. But standard twisted flexible wire is the most troublesome, 
and, as the test proved, the trouble would vanish if the 
flexible were made concentric, and with the earth-connected 
wire outside. The outside conductor would, of course, have 
to be insulated to come within the rules of the majority of 
supply companies, 

If such wires were adopted it would do much to delay the 
roin of many a valuable wall decoration, be it paint, paper, 


or tapestry. 


ELECTRICITY SUPPLY IN LONDON. 


Tue Local Government and Statistical Department of the 
London County Council has published an interesting 
analysis of the accounts of all the undertakings supplying 
electricity within the County of London. The information 
is brought down to the dates of the latest accounts issued 
by the undertakers, including both local authorities and 


companies, 


The suppliers are equally divided between municipal 
traders and private enterprise, viz.,15 of each class, and 
the statistics show that, so far fiom any monopoly of supply 
on the part of companies being recognised, there are three 
of the Metropolitan Boroughs in which the Jocal- authority 
competes with a company, ten boroughs in which two 
companies supply, and two others, where three companies 
are in competition, whereas monopolies exist in the case of 
12 boroughs where the supply is in the hands of the 
municipal authorities. 

The memorandum points out that “The policy of the 
Board of Trade has been not to allow companies to obtain 
provisional orders which would enable them to compete with 
local authorities previously authorised to supply electricity.” 

It is clear, therefore, that the cry of “monopolist,” as 
applied to the private companies, is absolutely unjustifiable, 
for although, in some cases, the pioneer companies have not 
been subjected to competition, there is nothing to prevent 
it, so far as legislative enactments are concerned, and, as 
stated, the policy of the Board of Trade appears to have 
been to establish monopolies in the hands of local autho- 
rities, while allowing competition among companies. 

In any case, so far us the London companies are in- 
terested, even if not interfered with, their monopoly is 
strictly limited to what in a new industry can only be 
deemed the pioneering period, because at the expiration of 
42 years from August 26th, 1889, the local authorities have 
the right to take over the undertakings upon the terms of 
Sec, 2 of the Electric Lighting Act of 1888. 

The limitation of the tenure by dating it from August 
26th, 1889, is directly opposed to the intention of Parlia- 
ment in extending the term from 21 years under the Act of 
1882 to 42 years under the Act of 1888, such period to be 
reckoned from the date of the passing of the Act confirming 
the provisional order. 

It is true that the clause provides also for “ such shorter 
period as is specified in the provisional order,” but in 
agreeing to reduce the term some guid pro quo would be 
expected to be given. 

It was generally admitted that a less period than 42 years 
was inadequate to obtain a fair return upon the capital 
expenditure, and yet in the case of the last London order 
granted to a private company (Lewisham Electric Lighting 


Order, 1901), the 42 years is dated from August 26th, 1889, - 


and the term really reduced to 80 years. 
The object of the clause was probably to enable the 


‘London County Council to purchase all tie London 


undertakings at the same time,on the most unfavourable 
terms to the companies, but bad as are the terms of Sec. 2; even 
after a full 42 years’ tenure, they become infinitely worse if 
the period be shortened under the existing practice. 

“The main object kept in view,” says the statistical 
officer, “in the preparation of this return, has been to present 
the various statistics and the analysis of accounts, in such a 
form that the undertakings of the various local authorities 
and companies might be readily com . 

We stiggest that another, and very palpable object, was to 


bolster up the case in favour of municipal trading, by 
presenting a series of figures intended to show that under 
municipal management the business was better conducted 
in the general public interest than by the companies. 

The Joint Committee has been reappointed to cotitinue 
the investigation into municipal trading, and the London 
County Council thus publishes its case so far as electricity 
supply undertakings are in question. 

One of the difficulties experienced in preparing such a 
return necessarily consists in what we have repeatedly 
pointed out, viz., the want of uniformity in the systems of 
keeping the accounts and in the audits. 

The forms of accounts prescribed by the Board of Trade 
differ in the respective cases of local authorities and private 
companies, especially in the provision for depreciation, which 
is only demanded in the case of companies, although recog- 
nised by a few of the local authorities. 

In the case of Fulham, by the way, an item of £3,205 is 

specified in the depreciation fuod, which was really an 
amount. received from contractors as penalties for delay in 
of works. How this can deemed a depreciation 
fand is a mystery of municipal finance. 
_ We would suggest that such an amount should have been 
taken off the cost of the works—less any sum for interest 
paid on the Joan during the period of delay—but the analyst 
does not find fault with the mode of dealing with it, 
although careful with reference to some of the company’s 
accounts, even to correcting the Board of Trade in the 
matter of income-tax, which they gn By of as “being 
charged to the revenue account under the heading of rates 
and taxes.” Just the place where we should have expected 
to find it ! 

The statement is made that “In anulysing the accounts 
of these companies the necessary adjustments have been 
made,” and it will be well, therefore, to take these returns 
with a large grain of salt. 

A table is published showing the working of the London 
undertakings, and set out in the order of the lowest price 
obtained for private supply, and it is pointed out that prices 
are generally lower in the case of local authorities than in 
that of companies. 

Before accepting these figures, a few general principles 
must be considered. 

The question is not merely one of price charged, but 
also whether the charge is commercially sound. Bs: 

Take the first name on the list, Stepney—facile princeps of 
cheap suppliers—only obtaining in its second year of 
traling 2°73d. for private supply, and 1°62d. for public 
lighting, and compare this with Js/ington, in its sixth 
year getting 5°16d. for private and 2°98d. for public lighting. 

How is this enormors difference accounted for? In the 
case of Islington the public lighting is 43 per cent. of the 
total supply, while at Stepney it is only 28 per cent. : 

The return shows that where the public lighting is under- 
taken by private companies, the cost is lower than in the 
majority of cases. Thus the Westminster Co, supply at 1°93d., 
the Metropolitan Oo. at 1°95d. ee 

Before any comparison can be based upon the — 
charged, all the conditions of supply must be considered, 
such as the load factor and the price of coal. 

In an indastrial centre with a good power load, electric 
tramways and cheap coal, lower prices are more remunera- 
tive than much higher charges in a purely residential dis- 
trict depending upon the lighting demand alone. Hence 
the fallacy of trying to make out a case for municipal 
trading by comparing the working of undertakings carried 
on under essentially different conditions. 

(To be continued.) 


Inverness Lighting.—At a special meeting of the T.C. 
on 26th inst., to consider the Electric Lighting Committee’s recom- 
mendation for the appointment of an electrical engineer to advise 
the Council in reference to the proposed lighting scheme, a 
motion to take no further action in the matter was carried by 
8 votes to 7.. It was stated that the provisional order which the 
Town Council at the initiation of the scheme will lapse 
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LESS TELEGRAPHY IN THE UNITED 
phe STATES. 


Br E. QUARINI. 
(Continued from page 763.) 


ANOTHER arrangement of Fessenden’s which we must.not 
emit to mention, has for its object the production of a more 


p Fie 15 
powerful.spark, more advantageous as regards radiation, with 
a given difference of potential. It consists in effecting 
the discharge in compressed air. This is done without 
making any essential change in the connections of the trans- 
mitter. All that is required is to connect the extremities of 
the secondary circuit of the induction coil to two pieces of 
metal insulated from one another and contained in a 
receiver in which the air has been compressed by means of a 
mp. The advantage of such an arrangement may be 

ibed as follows :— 


of density in the dielectric in which the spark is produced, - 
the balls of the oscillator may. be separated considerably 
beyond the limits prescribed by. theory and can, therefore, 


Bre. 


produce, without having recourse to.an apparatus of larger 
dimensions, the same effective radiation. Moreover, speaking 
generally with regard to the Fessenden 
apparatus, we find certain details 


Fis. 16. 


In wireless telegraphy we cannot, although it would be 
‘advantageous, increase to an unlimited extent the explosive 
i 4 since we should at the same time increase the 
tesistance of the discharging circuit, and the diecharge would 
be changed froty an orcillating to continuous one, 
In Peamnden's apperstus, in conseqhencs of the incteass 


worthy of mention :— 

1. In order to regulate the sensitive- 
ness of the detector, a battery is placed 
in opposition with a potentiometer. 

2. Warning is given by a carbon 
auto-decoherer, which rings a bell, for 
instance. The sameanto-decoherer, at 
the same time, effects a passage to 
earth for the atmospheric discharges, 
and in fact, forms, as may be seen by 
the diagram, a path of less resistance 
than the others. 

3. Two electro-magnets act when 
the transmitter is influenced (see the 
writer’s Belgian patent, dated May 27th, 
1899, for a repeater for wireless tele- 
graphy, and the ELecrRicAL REVIEW 
for November 10th, 1899, p. 749). 

The tuning apparatus is not con- 
stituted in the usual way, but by 
wires stretched. parallel to one another 
and to the earth. These wires con- 
stitute both the self-induction and. the 
capacity.. The capscity and the self- 
induction are varied in two ways :— . 

1. By putting, by means of a 
-special key, a more or less considerable 
number of conductors in circuit. ~~ 

2. By sliding along two parallel 
wires little chariots which thus diminish 
tlie length of the two wires placed in 
circuit. 

Lastly, in the Fessenden ., patents 
‘ _ and in the articles by Mr. Collins 
published by various American journals, in particular 
the Scientific American. and. the Flectrival World, an 
apparatus has been , discussed whivb, in the Fessenden 
terminology, is valled a “ wave-vhute,” | 

It is asserted that the speed of transtnission was 85. worde 
per minute and the distance 100 mile 
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_ We now come to a system which, at any rate in the United 
States, threatens to rival Marconi’s. This’ is Mr. Li. de 
Forest’s system, which is worked by a powerful American 
company. 

In the transmitter (figs. 15 and 16) a transformer which 
raises the pressure of the current to 25,000 volts is fed by an 
alternating current machine or by a converter transforming 
continuous current at 110 volts into an alternating current 
at 500 volts. 

The secondary of the transformer charges a condenser 
which discharges into an oscillator of a special type (fig. 16). 
The explosive distance is separated into two parts by a metal 
disc. In the primary of the transformer the circuit is closed 


. by a special key which allows of a great speed in trans- 


mission.. The oscillator communicates with the earth on the 
one hand, and with the antenna on the other. 

The De Forest receiver (fig. 17) has some interesting 
features. It may be excited in different ways. In principle 
it combines the advantages of an anti-coherer, or in other 
words, a detector, the resistance of which increases under 
the influence of the waves, and which has no need to be 
subjected to a shock—with those of a telephone, an appa- 
ratus the simplicity of which is its greatest merit. 

(To be concluded.) 


SOUTH AFRICAN NOTES. 


(From our aT JOHANNESBURG.) 


May 11th, 1903. 


Somerset Strand, C.C.—A meeting of ratepayers is called for May 
30th to consider public works schemes, amongst them being the 
electric tramways rroponal mentioned previously, and to decide 
whether to give the Bill support or otherwise. ' 

Cape Peninsula.—A memorial, signed by the majority of the 
residents at. Mouille Point and Three Anchor Bay, has been pre- 
sented to the Cape Town Tramway Co., praying for a service of 
electric motor-cars to those places from Cape Town. 

South African Association for the Advancement of  Science.—Many 
interesting papers have been read at the meetings of the above 
Association, now being held in Cape Town. . 

Amongst these are :— : 

“Atmospheric Electricity,” by Prof.-Beattie and Mr. J. Leyle, 
MLA,, read by Mr. W. H. Logeman, B.A., with recent practical 
ee taken at Cape Town and Bloemfontein by the 
reader. 

“Some Recent Work on the Discharge of Electricity from 
Heated Bodies,” by Prof. Beattie, read by Prof. Crawford. 

Durban, Natal.—Last Thursday was the first anniversary of the 
opening of the electric tramway system of Durban. On Friday, 


. (May 1st) the town was in total darkness for about an hour, and the 


tramway service suspended. At places of business, hotels, and 
other resorts darkness reigned supreme for some time. The cause 
of the interruption was the failure of the water supply to the 
boilers, and, of course, fires had to be drawn. , 

Pietermaritzburg, Natal.—The Finance Committee, at the last 
meeting of the City Fathers, reported that, with reference to the 
proposed erection of a new chimney-stack for the electric power 
station, the following statement had been received from the acting 
borough engineer :— 

“The necessity for a new smoke-stack for the electric power 
station is evident to anyone who has lately visited the works. We 
have in hand extensive additions to the existing plant for both 
electric light and tramways; at present we are erecting two sets of 
boilers comprising eight furnaces, and another set is on order, which 
will bring the extra furnaces up to 12. The present smoke-stack 
was designed to meet the requirements of the old station, having 
eight furnaces, only half the capacity of the new ones.” The engi- 
neer then went on to explain the economical and technical reasons 
for the erection of a new stack, and submitted the various tenders 
sent in. The ove by Messrs. Hamilton & Co., for a mild steel stack 
lined with 44 in. fire-brick, to cost £1,439, with a brick foundation 
to cost £900, a total of £2,339, was accepted. 

A requisition by the borough civil and borough electrical engi- 


“neers for surveying and testing instruments to cost £450, was 


referred back, to be detailed and specified, so that the local agents 
would have a chance to tender for the order. 

Natal Government Railways.—A new corridor train, built by the 
Metropolitan Amalgamated Carriage Builders, Birmingham, for the 
N.G.R,, has recently been on view in Johannesburg. It consists of 
two dining and sleeping cars, one kitchen car, and a guard’s van. 
The train is fitted throughout with electric light on the Stone 
system, and electric fans are in every compartment. 

Bloemfontein, O.R.C.—A Solar motor is to be erected on one of the 
Government farms near Bloemfontein, and if the experiment proves 
® success the machines are to be imported in large number ‘for. irri- 
gation purposes, 


RAILWAY SIGNALLING IN 


Lis 


A Recent issue of the Indian and. Eastern Engineer. contains an 
illustrated: article on the: installation by. Messrs.: McKenzie: and 
Holland, of Sykes’s lock»and block signalling apparatus on a few 
sections of the Bombay, Baroda and Central India Railway.at the 
instance of' the general traffic: manager .of the line, Mr..0.:A. R. 
Crommelin. The a us ed. seems to be. the single-wire 
system foreshad by: -Lieut.-Colonel Addison’s remarks duriag 
the discussion on the paperiread by Mr. F. T. Hollins.atitheAnstir 
tution of Electrical Engineers in 1697. ; Some four sections from 
the Colaba terminus have been: equipped, and. three/other-cabias 
were to be completed at Delhi-at the other extremity the‘line, 
in time for the anticipated heavy traffic for the Durbar. © * 10 0+ 
The illustrations do not give any constructionalidetails to allow 
cf acomparison with the older three-wire instruments,; but:show 
the familiar outward form minus the small semaphore : indicator. 
It is, however, probable that they differ but slightly.from: the three- 
wire form,.as only small alterations would be..necessary to allow of 
separate bell communication being established over the same wire 


‘with the ordinary Sykes instruments. The upper in 


dications, 
“ Locked,” “ Free,” at the sending end of the section, and the lower 
indications, “Line Clear,” “Train Accepted,” at the plunging, or 
receiving end, are the complements of each other.respectively,.and 
constitute the block indications. Acceptance of, a-train is given. by 
plunging, after exchange of bell code signals, ‘ Line Clear ”:beirig 
replaced by: “Train ” at the plunging station, acd 
“Locked” by “ Free” at the other end of the section. The starting 
signal, of course, can only be lowered at the latter. after, being 
unlocked from the plunging station, and when the “ Free” indica- 
tion is being exhibited. mH oe ~ 
A neat mechanical form of signal replacer, operated by -the 
bending of the rail as the in 
signal to danger behind the train, by throwing into the 
wire. The signalman is not able to again operate the signal-until 
after the lever has been replaced in: the “ On ” position, when, of 
course, it is again locked, and cannot be until it has been 
freed by plunging from the other end of the section. ; So far. as:cam 


tion of the condition of the line when a-train is in the section 
ahead, since replacement of the. signal lever in the:!*On” position 
will restore the upper indication to “ Locked,” which.is.the normal 
indication when the section is clear of trains. Sykes’s ordinary 
form of mercury treadle is used for clearing the plunging instru- 
ment, after the train has out of the section. 


station yard may be.” It is the function of the mechanical inter- 
locking to prevent converging collision, and,.in most cases;com- 
plicated or intricate yards are worked without block apparatus of 
any kind, and could not, as a matter of fact, be operated under block 


lock and block system imposes u the signal.uan, and the corre- 
m, nothing is said.of the 


clearing treadle may under certain conditions be fully operated and 
lead to g collision; that instruments. may be operated by other 
currents than those intended to do so, and that during fogs or other 
atmospheric conditions which prevent clear sight of the si lock 
and block systems afford no additional indications to drivers of the 
actual conditions under which they are running. 
'< Perhaps something might here be said of the tendency whichis 
constantly met nowadays to decry the workman :and Mer his in- 
‘telligence ona very low level. In’ this: article we find “ The train 
is now master of the section, and however a or. forgetful a 
train on to that 


ELECTRIC DRIVING OF MACHINE TOOLS. 


illustrations accompanying the article under consid 


At the present time, though many machine tools are driven 
electric motors, the systems. of doing so are crude, and the gen 
appearance is of the same order as that of the earlier motor-cars, 
very properly called horseless cars, for as in the electric brougham 
as yet made the absence of the familiar .barley. motor iis 
obvious, The modern automobile appears to have better shaken 
In driving machine tools, a very ‘Wéthod if fhe tool is 
large and heavy, is to stand the motor on shop ffoor and drive 
through a more or less complicated system of belts, thereby retain- 


‘ably 
fore, 
| 
— 
— 
ger The article claims for the lock and block probably all that can be ae 
king ‘ claimed for the system. Of the value of the interdependence - ae 
da established between the electrical signalling apparates and the ae 
: mechanical interlocking by such systems there can be no question. ae 
tails As a preventative of following collision, by restricti ion of et 
signals, &c., within a cycle, it is of the greatest possible importance, See 
Live- but it cannot be said that “it also provides for the complete safety Rs 
laced : of all shunting operations however complicated or intricate a Ceo 
, for 
Re is Whilst much stress is laid upon the checks against error which 
n by 4 ‘act. that the signalman is no only person concerned, or 
ance most important; of the difficulty ef working traffic under an unvary+ Be 
, ing cycle of operation, except for the most simple sections; of the Bee ee 
use of the ordi releasing key, and all it implies; the fact that a oo ee 
when 
tele- 
con- section until the first one has passed out.of; it over the treadle x at Soot 
1 the a.” That a signalman may be forgetful: and cause an aceident is quite 
If possible, and has occurred many. times, but he: isnot necessarily 
Selly “stupid.” Such accidents occur generally from much the same 
—". causes which a to have contributed to errors apparent in the ee 
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to the floor, and dri by belts, we have seen applied to a 
shaft which drove the contiguous lighter machines on the group 


Boring mills are even advertised with the same crude method, 
stan by the mill, and | 
of the operator. The group system ving by m 
of the ordinary type, which is driven itself b an electric motor, isa 
d 


un 
and of ‘the 
of eo light an order that they would only require a very 


machine tools, if at all heavy, are better if driven by their own 
motors, and it is quite time that machine tool makers provided their 


E 
3 


AEE: 


properly driven on the group system 
The new steels will 


ret 


wer, and by doing #0 they are 
of a grouped system. They have 
suitable for being independently driven, and they now 
wer than were necessary with the 


d motor makers should be 
to evolve a that will be satisfactory in 
andifitting to the eye. It may” be, and no doubt will 
more or less tentative t to evolve the final 


: 


type, but it is certain that a type must evolved, and that machine 
tools in the near future will be designed with their motors as a homo- 
geneous whole. 


NEW PATENTS APPLIED FOR, 1903. 


W. P. Tzompson & Co., Electrical Patent 
Agents, igh Holborn, W.C., and at Liverpool, to whom all 
imquiries should be addressed. = 


11,236. “Improvements in electric earthing device main, or other cireuit cut- 
outs.” A. J. beacon. May 18th. 


11,968. “Improved common exchange system with con- 
timvous or alternating cal! current.” Jomes. May 18th. = 


11,2%. “ Improvements in the manufacture of electrodes.” C. RoDERBOURG. 
May 

11,298. “ Improvements in alternating current motors.” L. ScHULER and 
May 18th. 

ls “ i relating to switches for electric batteries.” 
A. J. Bours. Electric Storage Battery Co., United States.) May 18th. 
11,347. “An improved tee for conduit wiring.” T.Tarztor. May 19th. 


ae jovermments in or relatitig to radiator systems for wireless tele- 
na A. x 19th. (Date applied for under Patents Act, 1901, 
27th, 1402, being date of application in Belgium.) (Complete.) 
11442 “Improvements in and connected with arc light electrodes.” O. 
May ish. 


to anodes for ele 
relating etrolytic operations. 

1s. ~ overbead trolley or contact arms for electrically- 

Gziven tramears.” W.F. Sarre. May 

isi. * winding coils and bobbins for electric gene- 


in systems for 

lige.“ ements in bases for incandescent 

CamoLax. General Electric Co., United States.) May Zist. 

14,908. “ Improvements in combined lamp sockets and shade holders 
E. A. (The General Elocisic Co. United Plates) 
“ in iuse ” E, A. Canotam. (The General 
“Improvements in electric taction.”” A. Meonoz. May 21st. 


otors. 
faster work, especially on roughing-out work. © 


11,647, ‘* Improvements in electrical transformers and method of making 
same.” E. A. Carnonan, (The General Blectric Co., United States.) May 

11,649. “ rovements in lightning arresters.” A. CaroLan. (The 

E ic Co., United States.) May Qist. 

11,698, ‘Improvements in self-regulating systems for electric light 
power.” Paor. (A. 8. Adler, United Salen) May S2nd. (Complete. 

11,700, “ Improvement in electrophone receiver.” G.C.GErISLER. May 22nd, 

11,704, “A new or improved demand indicator for electrical purposes,” 
F. Wyatt. May 22nd. 

11,706. “Improvements in electrical switch apparatus.” J. W. Jonzs, 
May 22nd. 


“An improved cirouit breaker.” W.H. and P.C. Hucues, 
ay 

11,725, Improvements in electric switches.” Carozan. (The General 
Electric Co., United States.) May 22nd. 

11,726. “ in electrical power factor indicators.” E, A, Caronay, 
(The General Electric Co , United States.) May 22nd. 

11,728, ‘Improvements in electric switches,” E,A.Caronan, (The General 
Electric Co., United States.) May 22nd. 

11,729. “Improvements in winding forms for coils for electrical spqeteintir 
E. A. Canozan. (The General Electric Co., United States.) May 22nd. 

11,780. ‘‘ Improvements in of electric-motor contro.” E, A. 
(The General Electric Co., United States.) May 28nd. : 

11,789. “Improvements re! to coin-freed telephone apparatus.” H. H, 
Laxr. (G. Sem, Norway.) (Complete.) 

11,788. ‘Improvements in and relating to telephone switchboards.” H. H. 
Laks. (Blektrisk Bureau, Norway.) May 28nd. (Complete.) 

11,761. “Improvements in regula‘ apparatus for electrical circuits.” E, F. 
Moy and P. H. 1m. May 28rd. 

11,765. “Improvements in fusible electric cut-outs." R. W. Bit, May 


11,626. “ oe ho in and to electric driving mechanism for 
centrifugal ines.” W.E, Evans. (. schaft, 


eine Elektricitiits Gesell 
Germany.) May 23rd. (Complete.) 
“Improvements relating to electric telegraphy.” A. MuirHeap, 
ay 


11,836. “ Improvements in electricity meters." H. T. Harrison. May 28rd, 


11,846. “ us for transmi: chronous and equal movements to 
s Bros. & and A. May 23rd. 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of of these Specifications be obtained of Mesars. W. P. Thompson 
833, High Holborn, and at Liverpool, price, post free, 94. 


26,746. ‘A new or improved process or method of manufacturing electric or 
other lamp globes.” E. Bohm. Dated December 3lst. 

26,748. ‘Safety indicating and cut-out ap us for polyphase electric 
circuits.” Bros. & Co, (Siemens & Halske Aktiengesellischait, Berlin.) 
Dated December 

26,749. “Improvements in electric safety fuses.’ Siemens Bros. & Co. 
(Siemens & Halske Aktiengesellschaft, Berlin.) Dated December Sist. 

26,754. ‘Improvements in ap tus for use in charging storage batteries.” 
J. W. Stover and N. H. Suren. ted December 8ist. 

26,759. ‘‘Improvements in or relating to means for supplying current to elec- 
tric pa oa, PW. L. Wise. (Maschinenfabrik Oerlikon, Switzerland.) Dated 


~ 


1902. 


1,855. ie the of conduits, 
especially in’ ‘or use gate underground electric traction.” T. 
Dated January 17th. 

2,034. “Improvements in electric arc lamps.’’ H. Bagget. Dated January 


=—" “Improvements in electric arc lamps.’’ H. Bagget. Dated January 


4,623. ‘‘Method of cutting out large quantities of electrical energy in parti- 
cular when of high voltage."” Siemens Bros. &Co., Ltd. Dated February 24th. 

4,624. “Cutting-out contact devices for electric circuits.” Siemens Bros. 
and Co.,Ltd. Dated February 2ith. 

5,263. portable electric light for sanitary engineers and others to examine 
drains, tubes, and pipes with.” J. E. Doughty. Dated March 8rd. ‘ 

5,202. “ ia electric igniting devices for miners’ and the like 
R. Feslindorf. Dated March 8rd. 

5,312. “Improvements in instruments for measuring differences of tempera- 
ture, electrical — electrical current, atmospheric dryness, and the hke.” 
RB. Chauvin R. Arnoux. Dated March 8rd. 

“Improved apparatus for automatically’ revers trolley or other 
in overhead and and 
railways.” F.E. Ward. Dated March 4th. 

5,483. “The combination of electric, magnetic, and carbon microphones.” 
T. J. Howell. Dated March 5th. ve 
— “Improvements in or connected with electric cables or conductors 

casings therefor.” G. E.Heyl-Dia. Dated March 6ch. 

5,702. “Improved brake and controller for electrically-operated cars.” 
J.A.Toumbling, Dated March 1th. 

5,786. “* i Pg in reverse electric current relays.” British Thomson- 
Houston Co., . Dated March Sth. 

5,819. “Improvements in electric and other power hoists and cranes.” 4. 
Hoit, C. Holt and J. W. Powell. Dated March 8th. ‘ 

6,147. “* ements in portable hand combination tel: phones.” A. E. P- 

6,666, “ aos in amo-electric machinery.” J. H. St. 
Mawdsley. March 

6,686. “‘Improvemente in or relating to ‘switches’ for electric motors. 
R. J. Appleton and J. Oulton. f. 
6,099. ‘Improvements in or relating to electrical apparatus for signalling: 

Mercier. Bated March 19th. xf 


6,126. “Improvements in and re to incandescent electric lamps for 
decorative other purposes.” T.Wohblmuth, Dated March 19th. | 

6,788. “ Improved for the regulation of electrical circuits in heat 
ing devices.” W.D. Kelroy. Dated March 19th, 

6818, “Improvements in flexible conducting cords icable especially 
use in the plug circuits of telephone switchboards.” G.E, Kingsbury. Dated 


6858. “Improv connected with ceiling roses for electric incandescest 


ement 
lighting.” E. Schultz. Dated March 20th 


: . . Improvements in covers for the junction boxes of te cables 
Cable and Construction Co., Ltd, ist. 


like.” Callender’s 


belt 
Fess many of the faults and inconveniences that ‘accompany 
as well as occupying space on the shop floor, which 
— The electric motor screwed down 
“wz 
1 
VW it of 
Vol 
— into the machine framing. ) 
ee In ordinary cases where the motor is not fixed upon the floor, it ad 
Pi. may be found on a bracket bolted to some part of the machine ee 
framing. This bracket is only too obviously not. an original 
 F part of the design. The motor of a machine tool ought, of ar 
i course, to be so blended with the machine as to be part of it. omy 
e skill of machine-tool designers may 
&§ It is more especially desirable at rd 
a troduction of the modern tool steels. oe 
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vehicles.” P. Freipm May 18th 
= af ; 11,365. “A reserve-holder for sliding-bows on electric street cars and g, | 
similar carriages.” E. Laxpssznc. May 19th. 
: 11,379. in electrical measuring instruments.” 
axp VIGNOLES, and Eversxep. May 19th. 
ie. im regulators for ing seriesarc-light 
11,426. “ Improvements in vibrators for sound telegraph ALA, 
Laxp. May 1%b. (Complete.) TH 
te 
133. “ im electrical measuring instruments.” EvarsHEep 
«ep Vienotzs, Lrp., and 5. Kverszep. May 20th. 
11538. H. B. Laxe. Incandescent 
Are Light Co., United States.) May 20th. 
: 11,566. “ An improved electrical switch.” C. Srimtinc. May 20th. 
_&§ ~ 31552. “ Improvements im or connected with section i for 
wi insulating bridges ALL Let 
11,502. “Am improved means for bringin the 
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